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#3§Wfij\ Sr&*>v^KW tf^-y ^(Synoviolin) KtSlfi 
SBt££-£x.5 0 &b^mWfc. synovioliniUH^tf) F^yXv^x^y^iM 
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mmmm (synovial ceii) a, mw<DmWkx~i-6m<D±j&Wim%j&f&^&fflm 
mm&m<Dmmx\ mmzzfvT*? ^y^tr^o z/&&wfcirz> bv> t & n 

*tT3zE<7> § Btf>IgG£f»T6 g BfeWfctf^&tex RAO^W^KHtHI tit* 
<^b^JM$tLT#7c 0 ftifiXte, »t KgG&^#£^3gB#Mt^fctJffl=Sf 
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testis ^O^WI&^^oofcSo L^Lm#(DM^miI«^W^ 



^JiW-rs^^^S^^Sr^—Ki-S^y ^ Kf±, RADISH: «k t)« 

(synovial cell) \Z.^htehX i y J ^ (Synoviolin) £^<5tffc 0 

^SBlWbtt, *uf5J#*^J»iBJ^O^^*^ 80kDa, 140kDa, ^Lt 220kDa 
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v-y tf^y voytf^Kfc tx*l§BJf b^*x¥i bfc^ ^^ft'fc§„ b 

i£f£^«V\, Sl-5 [ "FBNL" (fibrillin-like) tlftlt "EFEMP1" (EGF-containi 
ng fibrillin-like extracellular matrix protein 1) t 'h^l'ffrl&l t b 2 
ftFfttffflg^ftBJft (human diploid fibroblast) ^iiSlJ^b-O^atfc^ 1 Lt^ 
^f$tt7c (Lecka-Czernik, B. et al. , Molecular and Cellular Biology, 15, 1 
20-128, 1995) o Wkffy\Zt£ s DNA^J^SrfMiii-^EGF^ K7 -Y > (Epidermal Gro 
wth Factor-like domein) £r^0 0 Sl-5K:ol^Ttt#|5t tW^r^i^mm 3 ^ (M 
iSii^t^tt) »Ji,£t}£;JxTV^ 0 ^7C N *5£Sl-5(Z)^m^ Malattia Leventinese 
(ML) $o£Tf Doyne honeycomb retinal dystrophy (DHRD) i: Mil LTV^ r t & 
(Stone, E. M. et al. , Nature Genetics 22, 199-202, 1999) ^HTl^t 
©©, RA£OM:ig^Ol^T«£nb;h/TV^l\ 7 tT^" P ^ ^ W^fntt^OV n 

T f*. e> J; 5 * o fc < §tm.te%iM>Xfo £ fen 5 * -e t &v\, 
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[1] TIB (a) frb (e) <Z)V^tL^iCfafc»7Ky l^^-^Ko 

(b) SB^iJ#-§-: 1 fcfBfc^ittSE^S&SC^ — K^fcSr&tfstf !> v 
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( e ) wm^ : 1 ^la^^^sia^ij ^m<H7o %m±.wtsNtt^^" 
1-3 ^ Ko 

[3] [lK Sfcte [2] ^|B4fecD/Ky^^i/^K^J; I 9=i-K$ns®eS 

[43 #c<£> (1) - (3) a>bft5ifr&>k^tR£;ft5*K£< £ h lo^fStt&^-r 
5 [3] (cfB«6©SS«^c{^^ Ko 

(1) uttimy ^^^jft#ojk^^^w$tbS*rLflctjte-^i-* 

(2) w t^y Ksi-si^-r^ 

(3) miiti^^^-rs 

[5] [1] , [2] fc|B«fe<D^y 3*^ W^-^K^#A^^7b-<^^-o 

^srteiji#wjiao 

[8] [3] ^fBgcOSfiW^fc^^K^^i-airL^o 

C9] C3] ^|5*fe^^>-^^l?^fctt-<^K^tPs C3] \Z.&&<D*y'<? 

[10] WiBMpy ^-v^(D#|ff, ^fettf&aj^O^SrSW^i-S^O^fcS 

[11] [3] Ktt<D?^s*?Rt-fen^^\ f k^1rZ&ft:&'£tt, [3] 
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[14] /j:®Ig^^tf, [3] t3L|B4fe^®e^ *8&Tf/-§itt\tt 

(2) [3] ^|B^cDge«> ^j:t>V*fc}«^^^K^^-f-Sfei 
[15] &©Xg«r£t?, ^ft*****© [3] tfBi©ief, fcitV^fctt-t 
(Dift^S: [8] \£fflft<D$Zftk&m£-&Z>T&. *5<fcl* 

(2) [3] {cfB*feonesCx *5«tt>v*7btt^o^-<^K}c^-r§, cs] 

[16] E?!l#-J§- : 1 ^lE^ittSE?^ b ft £ # y * ^ J« (D^W 

miztefflbte&te < t h i 5 x ? KSr&t* # y * * v*-^ K Q 
Ci7] 2fc<7>xjs^tp. [i] itfcn [2] 

(D£{£iW<lr [16] {cfB*co^ 0 y^^ I'^KfcigttSitrSXjg, *5«ttJ« 
(2) [ 1 ] * fete [ 2 ] fcSBfcOJK y ^ ? K^-f y y *V Xf5 N [1 

6] (ctegto/Ky ^ w K^tHtsii 

[18] [16] iCfBftWatf y J* * KSr-g-tf , [1] ^fcte [2] ^fEifeco 

[19] [3] KlflBiJO^^^If^ytttR^^^WSra— Ki-SjtfK^-co^m 
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[20] mifo&yv ^mmmmx* c 1 9 ] ^ib^co^ 0 
C2i] tt^^r#^H3St'fc5, ci9] \z.mm<D3>m 0 

[2 2] [8] tZllBttO^^^tf, [3] (ClBt©^ ^^SOTt5»W 

[23] #c£>xm&^t?, isttMtfiy ^fotmi^tfcot, «M«ny 

^<Z)^-# — tfS N [1] ^lB*C0/Ky^^l^^K^ [3] mfE^<£>*^ 
C3] fclB^^^K, C3] t|B«cCD^^^«^^-r§tii^ 
$5£T$ [3] iifB*feO^^K^^i-5^^b^5^^^$nfc^ 

[25] ^ww^o^ita^fci^mMJ^-efc^, ift#M«py ^-^o 
©^>/^frt?fc3 [23] ™«sco^fe 0 

[2 6] #:GDXfl&r^£i\ W.mt-&W<D [3] fclESc^^^fC^fcte^T^K 

a) Wzmik&M& [3] ^IBgc^^^^^fc^^K^^^^r^X 

b) S^b^^ffflS^W^W^^^^ Ki©g^%iit5Ig 
[2 7] /j;0lS^tp, [3] {c|B*sO^^>^ff^/c«-<^ Kt^i-SS 



WO 02/052007 



9 



PCT/JPOl/11289 



a) [2 6] iC|Bt©MiaoT»MO [3] tefB<&tf>3c6Sr3;fc 

a) mkfc&voft&T-v C3] ^tB«co^ v^^®^fc(i-<7 o ^ Kt^oy 

[29] y K^W br^- y v y 3f ;/ [28] ^f5tt»^ 0 

[3 0] ^(DlfM^-atP, [3] fc|a^(D^^-?^®i^(Dy ^f^ Yt(D^^m. 

a) [2 8] K&M<D3rmz£oX, &mk&%KD [3] M1B«<£> ^ 

[3 1] (^(Dll^t?, «HS^%o [3] {C|B«cCO^ V/^fC^Sv^-^ 

a ) itufB^ V/-^S<D y KO^feT£fcte^#£TT% itu 
lS^^^KSr^$^SX@, *3«fctJ« 

b ) tufS * ^ 9 WZfr-r & */ tf-TM^A stilts X@ 

[32] ik©ig^Cf, [3] \zmm(D^^y^m^^^^^Mnm^mnir 

a) [3 1] iCfHf©*^J;ot, W^^coffjfB^ fTi- «t 5 
^/WS^^rflfiS1-5?S'|-4%^th5-r5X@, *5«tU« 

b ) £ J:bif& LTMfBP«5(7)?g'|4^^v^^^^l^^t-5X@ 

[33] ^oxm^tf , [ i ] ^tfifj^* 0 y ^ ^ b*<n3&m>%MW-tz>mt& 
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b ) mm?s-° vx? Y<r>?m i-^^mfe-rz is, 

a) [3 3] «©»J;ot, [1] HHB*©^** 

b ) nm t &m vxmmmmm^mir^mit^m^mtR'r^x.m 
[353 [2 7] ^iBife^)^^ y-=y»iaoT#5: t^t«t§fb^^ 

[3 6] [3 0] fciSSfco;** !) j; o T#5 : i ^T't 

[3 7] [3 0] l£7c« [3 2] ©^^y^V^feiaot#5ii:^#5 

[38] [1] « [2] fclBi^tfy^l/sh^K, [3] l£lB4fe<£>^£lSC 

[3 9] [1] 3=fc{3 [2] {df3«O^ 0 y K^m^Bfe^^tbTV^^)\ 
[4 0] [1] l£fcte2^ffi*fe©* 0 y ^ K^3£lft^>lfA£;ft/0^ C3 

[41] 'IS'teMSP y ? -7 J-^jvWi^X [40] ^fB«cO h9>^i?^ — y 

[4 2] rtHttfc^O [1] ^fcfi [2] ^V^tt^fcfBftO^y ^ K© 
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[4 3] {&(DW&W; vf^^ZtlX^Z, [4 2] \Z.mm<£> b7^^^ 
[4 4] [4 0] &tcfe [4 2] Kmm<D h7^^x = S '^^t h^MtttW-S 
[4 5] ^©X^Sr^tP, [1] Jsfcfi [2] ^|B«©2Ky u^KOrtHtt 
a) [1] 3; fete [2] teHB^coTKy^^i/^K^rtHtt^n^— 

[4 6] tufB^m^^, C4 3] dffilftcD F7^^x^^#t b^mib^i^fc 

iii©i!i(^*t5»tfc5 [45] ^mm<Djjm 0 

[4 7] #:tf>X$g£#tj\ [1] Mtzte C2] ^fBttcD/Ky^^ K^f^Htt 

a) [4 5] tC|B*c^*-?ii-j:oT, mkfc&Vo<D [1] ;£fcte [2] ^ 

b) ^^it^LT, mrf2^t*{c:g^fe6l«^^^^-r?.XS 

[4 8] [3 4] % 3; fete [4 7] tem^<D*? V — ~>-^&fe&c ioT^tS - ^ 

titc^mWfes [2 7] ^IB^cox^ y — =.^^&iz:j;oT#5::^^-e#S 
te. [30] nna*©^^ y— ^y^tiottsri^x^s^ii^ 

J5tc*«we> [30] gfete [3 2] co;*^ y— ^y^»j;ot#5c:i^ 
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^^4t5lSm, »JWt^(Eji*fetJ:BBi-5o JEM^0J^ [3 4], 
*7tfi [47] ^fBiccD^^ y^ymiaot^; ^as-ctste^&iS: 

^fc^^te, [2 7] fclEifc©;*^ y — =y^(aot#§^t^5 

^y ^ w tr^-y >y^vK^o^i3@.^ijcDM3t^*5itsfM^M-rSoSi- 

[3 0] *fcfi [3 2] ©7^!)-^y^»j;oT#5rim 
m^ii^PW^J©M^*5ttS^}cM-r5o JJPx.T«PJ«, [1] 
^b<« [2] (cfEic^^y K, C3] ^I2«c(Z)meK* : b< 

h\ *5J;IF [5] (cfSife^^^— ^^^S^b3S^^tL5V^tt^O^(?D, 
yf^M»J^M3t(-*5^S{M^P-r§ 0 [34], £fcte [4 

7] \zjmm.<D*? u t#5 ^ t 51^1©, ci] {-is 
Kts*° y ^ * KSr^-r^o *^pji-*5^T^°y ^ ^ 

tflf «^^^P(D^{^j; <9 ^P-^y^t5 ^ t 5 (Nucleic Acid Re 

s. 16:7583-7600, 1988) „ JM*^«\ m^BM^^M t bTHliUl bfcRA^ 

m^m-m^mm \^fz.mMK&m-t-&mmm%&fr fcttw ufcmRNA^ & t j-cdna^ 
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-f^D-lriS (Nucleic Acid Research, 16, 7583, 1988) 0 gB^J## : 1 

3*°y k& ^pj^v^t^/ M-y ^atiiftfcu^ftse 

oif Jt & * * y — ~ v ^-r 5 r £ £ «t o x m m^-z&tut&g, fcm&t %^t& 

^b-fSL (Sl-5) ^©^#f4^S^5V^Tt^a$tL§ 0 -t-^^*>^0Jfi, SL 

(si-5) <h©Stfnt4^#^6->-y tf^-y ^©i/fJt^^atPo ^ttfe^m#:te, sl 
(si-5) SrteoT^Sfct^^^SCSr** i: (c: J;oT^H#-efctb 

{^Jr(3i®4Ri-6r 5„ fei^f#^^#fe^^ttSb7c SL (Sl-5) te, 

HJfe^l^UfcJ: 5 fcW tf^-y ^©cDNA{d*3V^-C1233-1592#@ ^ffi^t* -5120 

£ 5 t ? y gfeffiMa* 6> * 5 * ^ y fe § ^ oy r % y miB^J 

&^t?^^sm*3§BJiJ-J:3v'y t^y ^^atg^^iD^^^^yK^* 

j5fei~<5 0 SLi: L-T{± accession number AAA65590 (nucleotide accession U03877) N 
I38449 N NP_061489 (nucleotide accession NM_018894) „ NP_004096 (nucleotide 
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accession NM_004105) % licfcte Q12805 \Zftfe£faZ> Sl-5* i""** SC^ ^fhb 
\*MVJl WX* feott f^t^U^y^I (1B^IJ## : 2 ) 

^i-S?§'|•4 : Sr^"i-S^^^ 0 ^K^ffiV^5^i^-e%§(Lecka-Czernik, B. et al. , 

Mol. Cell. Biol. 15, 120-128, 1995; Heon, E. et al. , Arch. Ophthalmol. 1 
14, 193-198, 1996; Ikegawa, S. et al. , Genomics 35, 590-592, 1996; Katsan 
is, N. et al. , Hum. Genet. 106, 66-72, 2000; Giltay, R. et al. , Matrix Bi 
ol. 18, 469-480, 1999; Stone, E. M. et al. , Nat. Genet. 22, 199-202, 199 
9) o 

T*3«9, |ZgW^ffi^*3V^-C« Apical Ectodermal Ridge (AER^ESSB*!) *5<fc 
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expIantm^XZigm^&m^MtifXn, W^y^;^^7!)h (lacZit 

-o ^b^^ temtt %mw ist—>j tr^-y ^^^sr^tpo w t^a-y 
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t£?>'s<mti,T<D'j>te<k % -o (D'\^m %m$? Lfc* >^ tm-Zs mmmm 

5>*. p P 246-251 N ^±%h, 1991^gff) ^glfti" 5 $ n frbttUmU 

DNA&^ n — =y^t5r £ CTfM-efc^o «k 5 ^7 U — £ Ltti, IB 

m<Dmffi&fc&\^£%&&1$<DW.W£tebfoX^Z> (Proc. Natl. Acad. Sci. US 
A., 79:7258-7260, 1982) „ Z.(D^W:Xi^ ^^£r^A LfcWfe ^ V b 3rMffi=l^ 

gapped duplexfe^j&Sfc 5 (Methods in Enzymol. , 154:350-367, 1987) „ i£^£r 

ft «t t) #J»f LTlMfcteSitrfc:^ ^ — S^tBM 1 ^ilDNASr, tuffiH^ 1 
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^aesc mmm^-. 2) ^a^t-^^^^^®^^tb§ 0 ^^sm^, 

X/I^^^ fc-X^v?^) x Iiffi7^ym m^.t£T^y<7^r>m. 

/^y, n^'v'y, yn-fv/y, 7 a n y y, 7i^/i/77=ys 

*3j;i^/ / ^7c^#Jt]pb7i7 5 yitia^JWb, ia^ij#^-: 2 tela 
*o7^/^@a^\b^5iie«^#t^(3:iii^^seK«s^}-«Ei-5se 

J; (polymorphism) ^ ©#S!ltt i o t4 Cfctll^lJ 

©ttiaot, i^fc«^iicoT5:y^^ em. JfA, fej;r>V*7c 



WO 02/052007 



18 



PCT/JP01/11289 



^ bfc ^ n — V(D^SB^J^:Sa^J#^- : 6 (C N ^LTi Oi&SgB^J^ «fc o T =»*- K 

^§7? /mia?o&ia?ij#-*§- : 7 }c^ufc 0 nmm^r : 6 (DmMMWte. ia^ij# 

1 ^*^(t51293-1295{^@^-r5gca^^^iLTV^§ 0 ^(D^^ S2^J#^§- : 7 

sr#«i-r?,o-efe§ 0 w^y ^-fi?— v^a ^«r^ b y ly^^^h^i^rxmm 
b-r^t^tt5^^°^^«w tf^-y >-kmmmzm^te#^?n&^ 
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te&x b V y^xyf/^ilt MtfcmaZMx.ti 6xssc, h\ 
25^1*©^^^ V ^Vif— is a l/b s 1XSSC, tt°CX(D'mfrb l^o7t#:ft&r^i~- 

^mWfcX&tf}) Ktt, -^^S^Sr^tP^V^ i-*fe*>, cDNA. 

k u 5 sis t) , *45Bt-^-coigsfc^ < {£#^sia^j^r^-r 5*° y ^ * wa-^ k 

t fWftyy (EB3W§- : 2) tfl^lALTifc^^^I^ _LfB<D 

3— Ki-s^v^^sct^ t tr^-yv (ia?ij#-^: 2) i7$;tia 

5 r !J{r^V^-Ci«^/^tg|If'|•4^^^-r5o *V^HJttitt, < t fc30%^±, L < 

tt50%^_h N £ L < »480%JBJLL (#!J?L«\ 95%m_h) OlB^JOlU— t£&3f 

m-y-j b&%\mvxft5z.kt*-v%z> iw *~ & 0 ^dna^ — (ddbd k& 

VvT\ FASTA, BLAST, PSI-BLAST, SSEARCH #CD+g|^'|4^^|J^-e# § [$) 

fcfif B^DNAt"— (DDBJ) <D*7^-y-4 hOtglDtt^^ (Search and Ana 

lysis) ; http://www.ddbj.nig.ac.jp/E-fflail/homology-j.htmllo l£7c. 

National Center for Biotechnology Information (NCBI) iC^V^T, BLAST^rfflV^ 
TzMM^ffO - (F0;tk£NCBI<£>*~- J*s<— *J(T>t> hfDBLASTOD 
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Z?; http://www.ncbi.nlm.nih.gov/BLAST/; Altschul, S. F. et al. , J. Mol. 
Biol., 1990, 215(3) :403-10; Altschul, S. F. & Gish, W. , Meth. Enzymol. , 1 
996, 266:460-480; Altschul, S. F. et al. , Nucleic Acids Res., 1997, 25:338 
9-3402) ] 0 

m?tU Advanced BLAST 2. l^£5tf 5 T 5 J WW\(DW\— t£<£>3fcfcttf3\ 
-Af;iblastp£:fflV\ Expectfg^lO, Filter^^TOFF^ LT, Matrix OL0SUM623r 
ffiV\ Gap existence cost s Per residue gap cost % ^cfcU 5 Lambda ratio^r-^tt 
^fth 11 N 1, 0.85 {fy^/VYm ra^bT^^ttVX 1U— (identity) (D 
jit (%) (Karlin, S. and S. F. Altschul (1990) Proc. Nat 

1. Acad. Sci. USA 87:2264-68; Karlin, S. and S. F. Altschul (1993) Proc. 
Natl. Acad. Sci. USA 90:5873-7) 0 

"£iPo T^-fe^*^ »S?-0|5^^^^im«-r6fcfe(C N 15-20^^1/^ 
tB«W^20^ ^ TO_k, J: 9 L < ^25^ ^ K£t_L, $ h £ L- 

< «3o^ ^ ra±©n*^o^ o y ^ ^ K-efc^o --t- 

A:T (fcfcfLRNA^-^ii U) N G:C(Dm.MM^^ &<52*#M«C7)— Jj<D$il£ 
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< t t>80%, £ «9 0* U < {290%, $ b b < «:95%£it±©4fia6Ba^I±© 

i: Li \ #HW £ w\ 3W X y if- v* 3 ^<d^#t 

X\ m<D# ?W%= t —h*-$-Z>?$V5t? VOr^- V b (D? v 7,^4 7* V 7*4 if— v- 

x. btbfc^ h y y^x>>--©iT:#ift^^ x y ^ xa* ^sm btz %>&oK 

0^LV\ ^fe^TcittlB^K^^T, 7"T2— 7*^7*74-?— ^m?£iM.^m 

t-^ y ^at^#^p-^^^^-?-^fijffii-nf^ m >-y-^ 

bis J tf^-y >-SrHJilXf 5r.tdSprffiT?fc5o Afl^f-f^ RAjft#^bm)SI«W 
(synovectomy) {d «fc «9 ^f^fcijOl^ £ tLfcYf flI|Rlt#£ htfcZ. ©Jfeflfefl* btiil 
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§ (J. Clin. Invest. 92:186-193, 1993) 0 Lfc«^ £> «\ 

mi»IS^bttm^^5t h • ixy ft!iy^i:bf, v-y ttV 
itiV^fcte^A ft «9^bfc^ v^^SC-e&oT, t h^y try-y 

ftSr^r — i£jf ALT Ky-f l/-^r?<?- K&ffi^Lfc^r — v^-f ^7 

■y — ^Mts- ttaotMis: 5„ rtife©7-f^7 y — Sr, v-y 
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icm.^/vX^I&^m.^^ (recombinant) iU#5rHT#5„ W tf 

tii^tt 3 Q pGEX-5X-3te^5&&{S^£ ^/V^ S-f7^7i7 — £ (6 

ST) i^^jf 2: LTM$*5-t^Tf 5 (Gene, 67:31-40, 1988) 

cDT\ W \?Jr V =i— Ki-53t^^SrJga^.ji/^^pGEX-5X-3tr t-h^g^ 
i?BL2i©J;5*^:fflWS4*I^AU jiiaft*§#B#Pa<£>#fc iso P ropylthio-,3-D-g 

alactoside (IPTG) SrSfe&D U"CGSTj»^^/ tf^" !> Is <D$8&$:W&1r 5 G WW 

mm-t s - i m £ o # s n t & -e # 5 „ k «t 5 Gsm ^ >-i? ^ r * 

W tf^-y >(7) recombinant ^#6fc26<7)^^ ^— %kk tTtt, CI© 

^aP^;V^^- SrflJfflU^iSSa^fe^fflt**)^ (Bio/Technology, 6:47- 
55, 1988) o HK^ ^MlWi^)(Dmm^mm^X , CMV, RSV n fe£V^SV40#?£>:7 o n 
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\z.mmt£? ^(D^m^^w^mm vxM<D&mte&^xmmx-& 

ott*°t°^7"^it'fe?) (Immunocheraistry, 8:871-879, 1971) 0 
fc^*Pt?fe3 (Am. J. Med., 21:888-892, 1956) „ ^^fftftH^AKJ&te 1 W 

So 

m^mmizx^xnm&ftxh&ffii/y tr^y v^^s^-t-s ± 5i-gBg-r-5 0 
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$f^b<ttl or^ytai, J; 9 £f £ b < 1 l7^;l»b*t), a 
>-©j; 5 ft?Fmm?>^?M, fc5V^^«#^T$ y^iH^JO#*PiV^o 

} 
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Tjf y ^ P— r. £ 6 L (Harlow, E. & Lane, D. ; Antibodies; 

A Laboratry manual. Cold Spring Harbor, New York, 1988) „ %ifaM±.M$& & 
? D^y^fSrttcli t^frSrHSrtt-e^S (Kohler, G. 

& Milstein, C. , Nature 256: 495-7, 1975) 0 *7 ^ n - t/«l±-f A y 7 y 

Syno-P3 (SLALTGAVVAHAYYC/gB?lJ#-^ : 3 ) % 
Syno-P2 (TCRMDVLMSLPAQS/IE?IJ#-^ : 4) „ ^J:!^ 
Syno-Pl (GAATTTAAGTSATAC/IB^J#-^- : 5 ) 
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>-^°y — bTi?3^y h (FCA) ^J&S— jBftlJSl^bftS (Adv. Tubercl. Res., l: 

130-148, 1956) „ m^^mmx^^mMv, ifc^m<D±M-^mmvrct^^-c 

tefcWfcttU RA^#»V#II»^^i Lfclifi^^T^ (Drug Delivery Sys 
tem; DDS) IC^fmXhZa «fc § W tf* V f&Wtot 56i#£M£o fcDDS 

{31*51^ »i y y ^ ^5 : i la |-ffitt^«# 5if ^ Lttt, Fas 
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^fetisflk, ^-^^xn^(Dmmtti:^^tmmmmm^^x^ 

^M^M^^ fWfl*J (in vitro) ^fcte^ft (in vivo) (31*5 
WC, fi\ 4k# N ft, flMJKK &£TNtmm<DmW (stroma) ^j&£tt5 (S. 

A. Kuznetsov et al. , J. Bone Miner. Res. 12, 1335-47, 1997; D. J. Procko 
p Science 276, 71-4, 1997; C. M. Thompson and R. A. Young, Proc. Natl. Ac 
ad. Sci. USA 92, 4587-90, 1995; A. I. Caplan, J. Orthop. Res. 9, 641-50, 
1991; A. J. Friedenstein, Int. Rev. Cytol. 47, 327-59, 1976; M. Owen and 
A. J. Friedenstein, in "Cell and Molecular Biology of Vertebrate Hard Ti 
ssues" , D. Evered and S. Harnett, Eds. , Wiley, Chichester, UK, 1988, pp. 

42-60; A. J. Friedenstein et al. , Cell Tissue Kinet. 20, 263-72, 1987; B. 

A. Ashton et al. , Clin. Orthop. Relat. Res. 151, 294-307, 1980; I. Bab e 
t al. , Clin. Orthop. Relat. Res. 187, 243-54, 1984; S. E. Haynesworth et 
al. , Bone 13, 81-8, 1992; A. I. Caplan, Clin. Plast. Surg. 21, 429-35, 19 
94; ffi]^l$Genzyme%±(D?7 ^~7*ih4 h h0M, http://www.genzymebiosurgery.com 
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/) o 

Wtl&s ^itmm^mm^mm^^^x^it^^s mmmm^m (adi PO 

cytic lineage) , (chondrocytic lineage) % *5 £lP'WJfflB%k&\ (oste 

ocytic lineage) (D'mU^^^^:^ - t &X°% § (M. F. Pittenger et al. , S 
cience 284, 143-7, 1999) 0 

F. Pittenger, ^H#frH5827740#, 1998) 0 4fc#jjWJ!a^0^h;t±, #!JxJ3\ & 
'C^tJ:l9lffi^f/hi|fcbtf, jfiL?tSr^5fcV^*ifT? transforming growt 
h factor (TGF) - jS 3 T*5faJ8H-5 $Hfc£iir5 ri^S (A. M. Mack 

ay et al. , Tissue Eng. 4, 415-28, 1998; J. U. Yoo et al. , J. Bone Joint 
Surg. Am. 80A, 1745-57, 1998) „ 1HMifo^<Dftfct& > 10% t> IsWftfofo 

it^r i>6S-e^r § (S. A. Kuznetsov et al. , J. Bone Miner. Res. 12, 1335- 
47, 1997; D. J. Prockop Science 276, 71-4, 1997; C. M. Thompson and R. A. 

Young, Proc. Natl. Acad. Sci. USA 92, 4587-90, 1995; A. I. Caplan, J. Or 
thop. Res. 9, 641-50, 1991; A. J. Friedenstein, Int. Rev. Cytol. 47, 327- 
59, 1976; M. Owen and A. J. Friedenstein, in "Cell and Molecular Biology 

of Vertebrate Hard Tissues" , D. Evered and S. Harnett, Eds., Wiley, Chi 
Chester, UK, 1988, pp. 42-60; S. P. Bruder et al. , J. Cell. Biochem. 64, 
278-94, 1997; N. Jaiswal et al. , J. Cell. Biochem. 64, 295-312, 1997; S. 
P. Bruder et. al. , J. Bone Miner. Res. 13, 655-63 1998) 0 

^fc. £{£l*H-#5^-C^ W%foi£ft\\MWbW&<0^-'U } ft (in utero) — 

tX'wmm, mrnmm, wsmm, fo&mfo, mj&mmm 

^ftit&lt&Z. b&X"%& (K. W. Liechty et al. , Nature Medicine 6, 1282-1 

286, 2000) „ ztib<Djjmz.£9 s ^m^ntz^itmmmm^^, mmwft 
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ii) ii) IS i)©tftffi3|$*Sr N RA£ |»iS#tf £X@ 
i-^-ftb^CD-v— # — ^V^^ ^*S"t?^5„ rtLfe(D-7 — OilJ^^-fe« % g£ 
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%W^k&m%miR.-f%^b-bx*%z>a 

So ^Jx.fMlSO Two-hybrid system U f^H U KSr — Ki" SitfH 
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w tr*- y > N *;/u«©«t£ftjt::iWfc* ^^i^w tr * y ^ y k 

a) ^^^#^tt\ w t^y i^t> b< raw t^y ytMWi^^s 

b) KHE^ y^^S* fctt^f KtS^tS P K &&Tfi/&±Yi&Wlfe& 



WO 02/052007 



34 



PCT/JP01/11289 



b ) nm t mt^xmmmmmm^m^m&mu^^n 
nm t l-xu, mk4k&m<D^ft&r-vx.u a ) tm cm^n o^t mmx 

©^yKttm MxLf«M^(>ifB«6^SL (Sl-5) SrlV^ri^ftSo A 
ffcttlCfi accession number AAA65590, 138449, NP_061489, NP_004096, ^fcC£ 

Q12805 (c#^^tt-5si-5^ v^ff^ i/; t'ty y^y^f i^t^iStt 

Sr^Ti"«K!9, ^tl,^fc^MLfc^^^«^^V^^^^-e^S (Lecka-Czern 
ik, B. et al. , Mol. Cell. Biol. 15, 120-128, 1995; Heon, E. et al. , Arch. 
Ophthalmol. 114, 193-198, 1996; Ikegawa, S. et al. , Genomics 35, 590-592, 
1996; Katsanis, N. et al. , Hum. Genet. 106, 66-72, 2000; Giltay, R. et a 
1. , Matrix Biol. 18, 469-480, 1999; Stone, E. M. et al. , Nat. Genet. 22, 
199-202, 1999) 0 Is; tf^y 1st is J ttV t/Vtf^ Kt©gJftfett N W&fcit&Vo 

w t^y ^mfcfai-g-tzib&m&x? v —-isy-r^tz, v &y k«t**l-c 
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£7c, ttV 1/ K"T?fc5Sl-5fiJ\ Malattia Leventinese (ML) *3«fcT* 

Doyne honeycomb retinal dystrophy (DHRD) CI £ #^R^£tl 

TV^S (Stone, E. M. et al. , Nature Genetics 22, 199-202, 1999) 0 wfrb&O 
'MBit, (drusen) kV&Y£tlZt&ltfo&&.K. toffiM$E&te&. (age-relat 

ed macular degeneration; AMD) kMiSl Ufc3m^Sr^i~ 0 itb b CD d £ fl* vV 

br^-y vt>*^ ml*d j;-a?DHRD^M#b-Cv^5 bT^#*s*>5 0 W tf^-U ycDiEJI? 

y — =^^jn«fco-r#e>ns, w tr^y yoy^fy K£ LTf^-t-sfl^- 
pj^mm i^nm-r ^mmt lt o^ijib »^ti§ 0 

a ) w tf^- y y y K^^T^fctt^^p&Tt?, tftf- y y 

b ) w b^ y >-<HM- -5 'y^fii^ffltsii 

b ) Mm t ktm Lxmmmm<DM^m^^wtik&yd$: : m&i-tz> urn. 

MM k LtS> »ft;tt)©^#STtXS a) km &tfcf££rfr 5 - £ #03*-? 
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tei/jr-r sterns. m&nv^mz-£%m$L<DmMx&z> 0 ittftit, h&m<vm 

^ utTio ^ £#&e>;ft/r^3„ #35811 tr^-y 

4 > • ii5iH^, ^±tfc N 1998#3§?t) o 

^n-»-dr-f— g (VEGFg^#:, PDGFg^j^ HGFS^f*. EGFg^f£ 

fni/y*777^K^^V (RPTP&if) , ^fcfci 
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± I) y/x y^-T— if Ky << y (TGF 0 &Mfct& if) 

t m J; t> , w tf ^- yyias v^/v^&ffMurf 5 r £ & o - <d t % , 
w t^-y >- y K£>#£tt\ ttBMb^of^&wfflrrs - £ «t t) , w 

rtms. w tf^-y yv tfisvt Ltit, jfc^^icimvr^kJh/fcw 
tf^-y yytfi/ Ksi-5^rffiv^s^ £#-c#5 0 fcsw^w tf^-y >-y k<w 
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^77^ — -csaje ufc 9 N & 5 wi#L y ^SHt:^ * i/^%zw.%m^tz. y = * * ^ 
pyf^y^ ft £ d «t o x fpffii- § r t ^ -e # 5 OM ^ - =. t y — x ft 
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flS^^WflS^tf b^L^o m&WWti£ = f'mi<'*TJ>. (SMART: Simple Modular Arc 
hitecture Research Tool ( ^7 ^ h hl^M http : //smart, embl-heidelberg. 

de/) Schultz et al. , Proc. Natl. Acad. Sci. USA 95, 5857-5864, 1998; Schu 
ltz et al., Nucleic Acids Res. 28, 231-234, 2000) fc£«9, Wtft!)^ 
Ring finger ^"f" — ~7 (Joazeiro, C. A. et al. , Secience 286, 309-312, 1999) 

• i^btLTV^o ^fcRing finger ^5^— :7»3\ E2^tf^^ 

^7i^^3VL jtlfBJSS U [ 32 P] tJUgs^- fcf df- ^ i/^^p LSmi , ^*rC 

frlciUMJtlltSo SDS-PAGEfcJ; 9 Mifi U *-f7^77^^5r 
^ ^ «£ 19 W tf ^- y VtT)^ \f^Z/ y ytf— if ?gt4^ttttii-§ - £ S (Hashi 

zume, R. et al. , J. Biol. Chem. 276, 14537-14540, 2001) a 
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trL^-I^^^-^felf^fc •tS^-felCioTWffi-t-Sr i^-e^§ (Yokouchi, M. eta 
1. , J. Biol. Chem. 274, 31707-31712, 1999) 0 

wmt&m^x *) w \f^v ^^x^^^^^it^^jucDmkmmT-f- 
h 3 ^ «E3^- fcf ^ v y if oo Sg JE -f 5 r. t M J: «9 , / V 
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"9*l§PJ©DNACO^?i.^af^^»$IJ-rS loss-of-f unction (fifelgjfefe) lOfc ^36 

m&mW-t&^k&X%& h7^^s=*^*t h^titb^^^t-So^li^ 
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^-#-<5-<^— g^p^A-rs r <b{cj: vrnm-zz. t&x£% 0 

«t <9 tr- 5 r t & -v # 5 o * 7c a, (es^jjs) i-^mm (d-<w —&mA 

<D0PWl*)^*itU mfc$:&Z>Z.t&X*%% 0 jgffom&£f^bDNA£f«U PC 
RKX 9 2*ADNAcOi^^rlS^-f-S (Brigid Hogan et al. eds. , "Manipulating 
the Mouse Embryo : A Laboratory Manual" , Cold Spring Harbor Laboratory, 
1994, Gordon, J. W. et al. , Proc. Natl. Acad. Sci. USA 77: 7380-7384, 198 
0; Jaenisch, R. and B. Mintz, Proc. Natl. Acad. Sci. USA 71: 1250-1254, 1 

974) o ±femmzi&fcttmA£frit**7W}yofabte, jE^wiWk&mTzz. 
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e-loxP©^3&ifS:3pJffi"t-5il^dSBriS6-CfcSo $!xJ*> $WSc1#SW*fc«:l^»iWS 

mm*vm bu ksrjb ^ p ^-^-orai^isn^* y k& =*- k-t 5 

:7° p ^e— * — £ ^ o 7t? y ^-7°^ K Sr 3 — K-f 5 dna £ cd HQ m— M<d loxP 

(dt) -AstfsiF^ Hsv-tkstfc^- 1£ if ifi m if h 
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mK^^xfe, m^#mm<Dm& ) s&= i — K-t-sDNAote^feSr-eowfi-sRNA 

& =i — Ki~3 DNA£^ t?-< ^ — £ , JtfE i: ^#^ut?LW]^ cDJ33Sffi#*fflJ3& A b „ 

#3^ft5 0 ri(Z)«]^^ffiv^T v RA{c:^-r§IMM^i^^^tp, U* (Dfc&VlHO 
ttmiztctex? V— ^b&T*%2>o W&ft&fo* h7^^y^ 
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(Sl-5) ML/DHRD b <D MtS =t «9 x W tf^" y V^SLCDfffi» v-^/WS^M-^ 

x@, Sr^tp^-efe§ 0 
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feK: £ K> ft b £ £ So 19 % «#&JBV^fcWiK>;** y 

s#$tL§ 0 &-ra*N jK^rt^its iMs^rt^A, 

th% 0 ^fc(4, ^4 ?u^>-i?^?i/s>mfc£K>m&ftfc&A£tiXh «fcv\ 
Bfc^&tfSSt^y^fcS*^^ naked DNAi: Lt, BfM<75 h 7 ^ 7 =c y a > 

•7° n ^e— if —com® Tfcv atf— * -itfe^ ^Hit ^ 
*-y ^fctev-V tr^-y v^lKf&WKiPW&stfy ^y l^f- K^ftBte^n*— 
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t bfcy-fw/y^^->3 RT-PCR, Ki~5SSIC^ 
^-rS^^V>fc^^^^^^Py^^>'^\ ELISA#p{£ =t f N f« 

^•9^1-5-^^^%^= V-*°-^-jt^ : f-^#»JPStt/ c e< N LacZ, 

— /UT-fe^^ F7^7i7- ■€ (CAT) N /Wxy-f, GFP (green 
fluorescent protein) fWS^imSo W V ^Mfc* 
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rt^M, &T&tt. mm^kH-. gpg-¥, «&^k i^fWsk ^ib, mM.n 
w M-y ^tmmmmm^y ^ v(D&%L%wM-rz>m&(D]fcmj? 

a) wmt&%d (Differ x\ *sj vary tr^y ^^igfticii^ftsK 

b ) y?^ i^^- wmm. ^^m^-f-^nm. 
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^mm t m^t>^x mmnm^ t-r^^t^x^^^mm^^^v-^^^ 
mzx vmmznzik&m&mM&t vxm^^m&ia^miztitcfc&m&i* 

tK, Matt, ?W^iJ, «^J^^iiiM^^-&T»iKkb-c^-r5^i^% 
Mrt&tt, f»l^&*)\ 2feT«i\ SpS^ MS&ft&A, *<ofa(D)£?g%\z.'J&R 

i£ £ <9 lift 5 ^ IB ©it! £ LtiO. lmg/kg-Hfal. 0 
g/kg, jf* b < femo. lmg/kg~^10mg/kg, «fc <0 jfr £ b < Ii#?l0. lmg/kg~$Jl. Omg/ 
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F&mte^mmH^-? #—iz.m&7&^ mfc^-mm&n bti% 0 

El 2ft, *r»irT?<z>w bf^-y ^a^lfe^^v^^KojsmSr^i-^-cfcSo 

0 4ft, W tf^-y i/cDcDNA^n — 7^t§/- if V7*n l^ifcfc«fc$ 
HI 5 ft, #a^M#^©^?f S»IS*rLik?f ^ i59^^^n^r^> ^fe 
R3fii!RjRi*ft;/fc/^K&3^i\ K<D^4ftJ^b)iIi£, ^220, 185, *5«t 

T* MOkDa-efoofco 

IH 6 ft, ri-mffl«#^{c:^-t-§ mSIM^JfiL?*^ !7^* * a y T 4 
>") »»)»»IJfefe^©!7^^t/LlfiLfl!f, 3&<z>w- >- (Mt) ftmif»i>iJk?#£: 

in 7 ft, mmmjfa<DptmmmmtfLihm (a) fej;r^»fiTO»iKaejfitfc#: (b) m«fc 
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m 9 w\ mm^<DftMfommmfafomz&zft&tfe&<o&&&^mm&&M 

§B#^y if^-y y77^=7^ #^A^£t9fj|$£bfdftjrf[L?jf (T'-MwO Srffil^ 
El 1 2 te s [ 35 S] 7^^LfcHA—>y tf^" y >--HAHAtGST-SLii-^^ JCi: Ojg 

fc^m^-rm-efcSo gst-^w tf^-y >-3rj£i\fc„ 

5„ feiFlag^^ (Flag-tag) Flag^ ;7*ill^>V If*" y yS6t©M 

ei i 5^ w if^-y >«k^<£> hv^^^^^^^^^^fDmw^^i-^ 
Eli 6(i. w t^y ^m^Yviy^^^-y^^^^m^^^ir^m 
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tei/y t^y ^©is^sfg&ktLfco 

"t" 5 ATG a K V ; " * " T^-T) fd lacZat^f 2:3* A U *° v 5 ^ -f ^irl^ y a 

— MB^t b-C^^-W v^!H£ (neo) i^lriALto &tci?7TVT 

m^A (dt-a) at^t>3te^$*^^7 i >f^-feV'^v3 io— t ufc Q ^ai^m 

Zfu*~?~frb<D$m*tkm-<?%Z> (0 2 2#M) o fc^SJlftW^fcfc^f-lF 
y^nyMltf (|2 0#I) t<:fflV^c7°n — ^tfMiSk|H^L7t 0 

BBffift i^DNA^ttffiU Pstra8«B-, Hi 9i-^Lfc^° 

^t?*> s o (+/+) , ^> y bf y ^a-fST--^ ny^r^w^ (+/ 

-) % *3«fct*3fc^ey yPTt? h-^V* (-/-) £ <9mRNA£r}4{±jU W bftf-y I'SHS 

# n — 05 EtBr §fe £r ^ L 7t 0 

El 2 2 t* N LacZife-feiz: J; t) W bf^U ^mifPffcSrtfefft Lfd^^-T^-efc 
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|(3lt§^/t-tyy©M(l FGF4 N BMP2, BMP4 (DmMtWiW:, Apical Ect 
odermal Ridge (AER; MZMWM) \ZJ&<m#> btlfc 0 

02 4fl ^ J TvX&-*"?X<DMS&.lZnffi<DmE (limb bud) <DmmWfr<DLac 

«Sfe£tLT^6 0 ty^f* X40 o 
12 5(1 n i> X ©te4l3 B (limb bud) (DWIfetyfttDLac 

(fl- • 4fcfl-©Jg(3£) ^«£tl/Tl^o «$^vWgF*S X200 o A, B, *5J:U« c 

-^Vx (D&mM&Tfrt&M-ztbZ o B&.12. 5 B J: tfl3S£i3 0 5 W tr 

acZO^g?i (is; ttV XDftm.&R&:) Sr*-r^*"e*>So ^^4R-^^^<^S 
^ft^J&Kl^TLacZfci, AER^ i^^bF^^m»^^M4f-^^^^ b 

tt7Co 

H3 ofi,i^i5.5B#id*3Jts->y tr^-y ^st^^a^^^^^^i-^ 
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/V^ffiV^^^^MfiiS^^^tr^^-efeSo [373 (+/+)] 

ji>v tf^-y y^Tn; ytT*? w*;* [372 (-/+)] 

^^#bT«?rii$tfc (mtf +) o #&^<£>lHiShr!>* (-) t>m& 

bfc [371 (+/+)] c w&$k, m^xu^m^K, &ti&<D&m*5£Tm&£h\£ 
I3 2it w t^y v*^*^^^* (i3d P cjj») <7>j&#«fct>#bft 

s^^wh-So jBtf^tKi (pi) 0 

@3 3ll 13dpc-^*;*J}&f?<Dj&3f <£ «9 mbtifrM^mm<DLacZm&%:7F-r 
?*Tfe5 0 If^M (+/+) s W tr^-y ^at^^o (+/-) ^7ttt*^e (-/-) 

^ii^x£^<DM^£n-cv^o t^y vatis^-Ml-^^^ daczatfe 

0 3 411 tf ^~ y yjtfs^^T" n jktR-^ y ^ (13dpcJfefF) J; <Q # b 

^X^*0ft**JHHI&©LacZ|tefe^3 £U ? T/l->' J r V^/V— lfe&*^-t"^*t?4>So Lac 
Z|§t£cD n n ~~ (i-ftfcj tf ^- y >*3£MBJ3$) £ T/Ui^-Y >^>— Ife-feBfttt 

©=n=t~— f±— &UC^5 0 jftfrftgcl (pi) ° 

03 5!1 (13dpcJ^ff) ©JBdfJ: ^O^bflfcMX^WimmcDLacZ 

^fe*5 £ t^T/Viz-Y V^/V— ^Sr^i-^-Cfe So LacZfc «t SlfefefiHII $ ft ft 
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v\ mmki (pd o 

13 6(1 W V ^lAfc^T D V * (13dpcJ§&fF) (DmEX V # b 

t>, LacZ^#, (WWUyoM) «SW«>bttS (200fflFO>4fe$:*MB) 0 

El 3 7 J± % D #kfrfcMW*ilfflJ§S<£> von Kossa^-fe^^i" 

¥*-e*>5 D S?3eM (WT) , ^/tt!)yl^fn (Hetero) ^fcfiial^ (H 
omo) ^M^^S^M^^tbTV^o >V ttD ffc&f-XIfcr V * (Ho 
mo) {C*5V^T#^fifeliO©T^®4?>b^So K&ft&l (pD o 

in 3 8 w y is^tKm-? vxmfr<D%8£& d # e> ^c^f^itw 

#bfc D LacZ^-fe (overnight) &?Tofc^ s ^vh^v/ilyx^yy (HE) 

in 3 9 (4, w tr ^- y vate^ x p;y^7^w^ ciaczat^y $> ? 

©¥^£*JfMM^bfc 0 

H4 0», is J y i/ite^—X P/y^/n^^ (lacZat^ /y94 
v) <7>W£iNflJfe<£> j3-galT jy-W mJ: <9 > W tf^y ^p^- ?£tt&-*rr3 

M5^£^bfc 0 

04 1B, Syno-P3^^bfc^l>^JrtiL?f©ELISA©jie*Sr^-rBI"t?feSo 3j®f* 
(No. 1-3) ^b#7bjfiL?f^|lI^bfcf&^-e^bTELISASrfTofc 0 ^Sr^* 
©ir?# (EJ^. Et) ^M^^fCo 

|H4 2«, Syno-P2*^SL^«?^JfiL*©ELISA<©JjSf**^-t-0"C*>So 3{!H#: 
(No. 1-3) /6^#fcJk^t^|l|^bfc^T?#|Rb-rELISASrfTofc e ^^^^ 
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IS©[>x7^y7nyT^y^ (a) *3«t^^gg^fe (b) ©*fefc&^i-^J*T* 

lfefe©^*^"f^CT?*>5o ^f^yy.xt^y (he) lfefe{t^Lfc 0 
0 4 6}*, t'ty y©is^- wyftgtt^t^*^fe5„ flag-w 

tf^-y^^r, GST-HA-^lf^>\ ATP, El, *5«fctKE2©#^ET"CKJiS*^ trCFLA 
G^rCf^it^irLHA^tCj: £ W If^U V(D3.f^^bSrtfttti Ufe„ CE: ^fil 
ffiMo IP: &^«^o 

mmm.Mt&, ^Wft^i-Cphosphate buffered saline (PBS) TfSfc&bfco 
L7h|i«^5mmi:^^:#${3:|iflifb N 37°C % 20^- 0. 25% h V ^WPBS?^* 

^■fjfiL?f ^tp^/l^<y=iQfe^— jf/V$gm (Virology, 8, 396, 1959) (10%FC 
S-DMEM) £ffi^T«U 3HBia»3lfflOSnB'>^ — l^Jl-e, 5%C0 2 , 37°C, 24B#5fl 
bfc D i£it±?ff £;j#T, 10%FCS-DMEM^ffl V^T}5fe^ L^N^SvM^lS t) ^ 
$/^~W-#;*b7c;»i tty £^J£Lit*^IlMIJ&£^#b;fc (The Journ 
al of Clinical Investigation, 92, 186, 1993) „ i%^&tlfcM&%*7~ MT, 

1X10 5 jH©S#S5fe-?fBIl0J3a^aO o /oFCS-DMEM 20mL^^^ bT76cm 2 £>J#H:7 7 
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ytWJZtftofe t 0. 05%EDTA/PBS 1 0. 1% f }) WPBS£r7mL^O 

lmL<7)PBS^« LtMl t b7c 0 

minim i: bos-t s - 1 tmm-^^tc 0 6® @ (D&mm^m^mmm^ t 

1 "e#7tRA0#lO^5>^>yfH^ffl^75^bAcid guanidine/phenol chlorofor 
rafei^Ttotal RNA^rttWL, poly T tT— X^ffl^mRNA^ffiM b/c (Analytical Bi 
ochemistry, 162, 159, 1987) 0 lZAP-<^^ — (STRATAGENEti) M^TRAlt# 
rflM«©cDNA^-Yy^ y ~^$^#£W^Mb£:o picoBlue immunoscreening 
kit (STRATAGENEth) ^«t«9 N JiflBHS&i?!] 1 O^flf ^iStrCJfiL*^ <t 5 immunoscre 
ening£?To7t (H 1 ) „ # "btl7c&§t£^ n — 1/ (77-^) /W?— ^ 7 — i? 

fc£ <9 7°7^ 5 KpBluescript II S,K(+)^£^^L/t 0 pBluescripte II SK(+)(C1 
#A^^/bDNA(D^XSB^J{^M13PrimerM4Rt^M13PrimerRV (Takara) ^fflV^Vf^ 
— 5^ — ^—^ (Proc. Natl. Acad. Sci. USA., 74, 5463, 1977) ^fc5#ABI 
PRISM 377 DNA Sequencer (PERK IN ELMER) ic £ <0 Lfc D litf^CO^f IM«inI 

^b±^ffl^iJ^^b,poly(A) + §^^2990bpOSSlB?iJ^b7W-U7c (IB 
?m-%". 1 <Z)42-3031#@) 0 r.O:&g@a?lJ3rJ3V\ ?# flf «cDNA7^ X5 U — 
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b5'-RACE (Rapid Amplification of cDNA Ends) (Proc. Natl. Acad. Sci. U 
SA. , 85:8998-9002, 1988) \z£ *) J KHrV XDMWi^^t5' -^BHlR«*fc© 

-»t>poly(A) + «SSr^tf3031bp©*ft3£ia^ISr^3feU^: (E?U#-J§- : 1) 0 

GenBank t i 15 n^t-fim, «{HOffi^Jtt«-&$tbT 

[« 3 ] Mit^^t/y tr^- y ^ii.^m?t^ schism 

W tf^y SPSra— K*f"5cDNA (1799bp; BE?!I#-*§- : 1 O1233-3031#) &r 

ffiJISIi^EcoRI&tMhoI&abttttl b7c 0 EcoRI/XhoIOfRflftE^JSr*f«^OcDNA 
PA'P'f-jrl/ S-h9^7*7^ (GST) V^SBSS^ pGE 

X-5X-3|lfALTt7'^ n—^^j/Lfco W ^y ^cDNA£>— tP^A b/cpGE 
X-5X-3^BL21^cM^tt^42°C N 45# t — h 3 y^fciO 2^ A t, BL21/synoviol 
in-GST gene/pGEX-5X-3£#fc 0 - »BL21 £0. lmg/mLT V tfV y ^Sr^tfLBig flfeT? 
J#*U 0. ImM isopropylthio-jS-D-galactoside (IPTG) £rSsiP bT37°Cl?HK:2 

b#^*« utufsM^^ n<Dmm%mm bfc 0 is^^it^-cmfe utcbl2i^p 

BS-C»^, lmg/mLy V*^— i^g-fb b0. 1% TritonX-100(Cj; i9"RT^bb7to 

$ tlftGStm^ ? Sf ^ tfBL21 £ 5fe^ ^ ff!g«£- ^/V^ fit v-fe 7 T 

o — ^4B (GS4B) ^3M^PBS"T;i»U 50mM5S7cM^VV^^^- WPBSlC J: Q g #J 

t-rsGST-gi^w tra-y ^ffi4^^^ff^*t$ibfc 0 
^jfe^il2-e#btLfc^y tf^-y k-j-Scdna (issibp; ia^j#-§- : 1 

0-1910#) (D3'~5fe^fc, 2ftl~(D^ ^7JV^>^^MM<BMM (hemagglutinin; 
HA) -tagSr#^Pb/c W tf^y >-cDNA (syno-HAHA) iTVl^^fV S^7^ 
7 a 7 — ' £ (GST) Bfe-g^ >v-S ^ *Xm*Jt^? # ' — pGEX~5X-l tejf A bct^o- = 
^ bfc 0 syno-HAHAit^MA bfcpGEX-5X-l ^BL21^i®tt^42°C, 45# £ — 
Fv'ay^ia?) ^A b BL21/syno-HAHA/pGEX-5X-l £r#fc 0 ^ <DBL21 £r 0. lmg/m 
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l/ytf^U ^^#tfLB^ift-ei##L, 0. ImM isopropylthio- & -D-galactoside (I 
PTG) ^»bT3O o C^M^30#ra^bN^(-GST N C3fc*ffiH:HA3:ffiife'& LfcW tf 

^-yi/ (gst-^/ t^y >--haha) ^^^«©^m^f|2»Lfc 0 ^^^^-eni 

I|XbfcBL2l£PBS^i^L7 > c^ lmg/ml y y*^~ •Mg'fk U0. 1% TritonX-lOOfc £ «9 
nT^b b7c 0 vjmt bfcGST-W tr^" y ^-HAHA^ 5C£-a t?BL21|£l5l5^ ^ 

ISI^^V^f tyt7j p-^4B (GS4B) fc3Sffl^PBSt?}5fc$£U 50mM3S 
jnM^VP^^^-V/Tris-HCl (pH8. 0) 9 g 1-§GST-vV >--HAHA^ 

5§^.<£>#fg?3: N SOraMjM^^^^^-^tHiif^^PBS^OOf^, 2000{gli^U 
25mM Tris-HCl (pH6. 8) % 0.25% sodium dodecyl sulfate (SDS) s 0. 05%^ ~7° 
bx.^y^K 0. l%^y ira— 7VT?^aUfc#, 8% SDS polyacrylamide'B^/ktJj 
(SDS-PAGE) MLfco SDS-PAGE#, GST-vV \f$r V V-HAHA^ ftftu ^ 

tfPBS^400f&(C%|RUfc^LHA^y ^ n~-7-^tii#: (Boehringer mannheiratt) T?S 
ifiL 60#;&^Rf& KJ&^ 0.1% Tween20/PBS-Cgfe^b, horse radish pe 
roxidase (HRP) WM^ V XI&ffifo*Zfr$ift.b bT^2S.*C60^6^KiS 0. 
1% Tween20/PBS-Ti5fc#U HRP^tt^r^£±ii~-5 w £ {C <£ 9 @ 6WCJJ§C£lt{±i L/fc 0 HR 
P^tt^^ttS^ttECLdr^ h (Araersham|±) Sr^V^ (Clinical Chemistry. 25, p 
1531, 1979) 0 ^^I2(^tfc 0 ±|BGST— >y lf^-y ^-HAHAH-a-^^^St 

o^T-4^-r xa> b> w tr*- y ^ sco^si^sokDa t mm z ntc a 

W tf^-y Vjft'lS^ (lH^IJ#-§- : 1) CD*«^$lJpg^EcoRI^ffpL, pBluescr 
ipt II KS^^ $ — |!l#ALfc (syno/pBluescript) 0 -^(D^ syno/pBluescript 
(1 /z g) <bTNT-coupled Translation System (Promega^fc) ^^Jl^in vitro trans 
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-£fc 0 [ 35 S] v^^Vtc-yy ttVf* 10% SDS-PAGEfdSgffi L-r * — v 5 

T^^if— (BAS2000, Fujix) i <9 Mt^tt&^ffi Ufc, ^Hl3l^Lfco 

[2S2fc0!l 6 ] y — if -y^u ^i?m^ X 3 *sj trtf-y vitW^mflfefS 
mfe0»Jl -C#^tt^RAa#*5teO?fBllfflIS, A549«*^ JurkatJNBJfeWc-?: UTH 
eLalBfifti !9#ife^#V^RNA^^^Lfc 0 £ <Z>mRNA 1 » g&l%T# * — ^ £VMt$C 

V^ffofco ^V^ 32 P^tt^/l-U;fcW tf^-JJ ^(DcDNA (1799bp; gS^iJ#-S§- : 1 
(D1233-3031#) Sr^n — rfh LT42°C, 12^fHQ^W ^ y X£-fcbt 0 Sj^tt^ 
^-f n VJSgSr300mM NaCl, 30mM sodium citrate"?i5fc$£#U 15mM NaCl s 1. 5mM sod 
ium citrate*^oT50 < C-T?l?fl^i£&?fo;fc 0 g ^(DmRNAfSXH^ 7 £ 

• i Ttw b/cRAS#ft^©?# mmm 

■ t hJf^kWft-Efcritt (HUVEC) 

• HEK (human embryonic kidney) -293T 

• 3 LfcGST-g&# W tf^- y VjSfc^* y/^f (Hitt^ V b n —/W) 

£«l§$?^fi25mM Tris-HCl (pH6. 8) , 0. 25% sodium dodecyl sulfate (SDS) s 0. 
05%^ zfY^Z J — /K o. \%? y -fe n -/Vf*Sb, 8% SDS polyacrylamide 
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mn$kWl (SDS-PAGE) tJLiO^Btb^lo SDS-PAGEft#«3BHfl&ft5fe^W"«^««: % ^ 
fn^p v ^t^ 9~ bnt/Vn- X (NC) BI^fS^bfc 0 r©NC 

iimu mmmmifiskm^. 2.<wii»l<bgst^#w tr^y ^jat^^^sc 

t5%^^rA5:/V^§rAnx.fc Tris buffered saline (TBS) t?1000fg4;L«i LTS?a 

zitzmwi, frz^teffifamwi^tDGST-Mft^y *?*v ^mi^^^ k^gst^ 

WZtt^frmilk&mlfteft^fCo &ifc{£(DNCm& 0.1% Tween20/TBS--C»U ho 
rse radish peroxidase (HRP) UMK^^^lgG^W^ 2^KWt l^X^U^O^ 
&&KJS£i*\ 0.1% Tween20/TBS-T?» U HRP^tt^^ffi-r 5 C t J; 9 BlHrift 
JgSr^ttJUfCo HRP?gttc0^m^{*ECL^-5/ f (Amershamii) SrJEV^ (Clinical 
Chemistry, 25, pl531, 1979) 0 Ife^z&m 5 b7c D 

3Vl>n-^ (E15;+GST) ^^V^-CRAm#**mSI»^tB^tL, HUVE 
C£> J;tJ $ HEK-293T*ffl^^^m$tL^VN220kDa^ W?^ ff ^t-&4TCY# II«tn:jfiL?# 
^^jSSrGST-gB^W ^JiPl^U ^140kDa^ ^^f, frbTJ^185 

kDa^>/^^®txti-5^HJ^t-^PJ.#bfc (IH 5 ;+GST-§P5>^y tf^ P » 0 

220kDa^»/^ ^xmrn^thtc^m^ m<Dm$t btiz-?^?* 

u^v^y (^-^i^t)240kDa) , h&\^tey- 5 =->-(D-y-^— v h (^^-4^200 
kDa) #?£MJ£fU COli©gl(cS^(j-tf;/y tf ^ y ^(D^i«7K)220kDa 

tfcsrt ^titfj $ ftf Co b^bJfe^ ^ , 5 T??ftB bye w tr* y >-<£>$hp 

*^80kDa-T?fe5 o W t^y V^SDS-t?tt^if bft V^ift*^ 

£ i: o -C ^ § Wtg'IW % b tbfc 0 

c«^j 8 ] r)x^^y^ayT^y»i2. ra^ & jfevt mmm^ % *S 
hh^ji ^fMbfcRA^^^©rtii«^ 1% w-^xnim^tzMmmm 

^Ilt -CO?t^lfflj!lS^#^f^ 25mM Tris-HCl (pH6. 8) N 0. 25%sodium d 
odecyl sulfate (SDS) % 0. 05%^ 7^7° 7 — /K 0. lr^DtD^tMl, 
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8% SDS polyacrylamidem^Scit) (SDS-PAGE) 9#l$|ibfc 0 SDS-PAGE^ fttlgg 

»ft^^^^f», ^is? hn^py^ V^SfcteJ; hnt/i'P- ^ (N 
C) |i}cSg^bfc 0 £ <DNCj£t;i*f U 5%^^-V^7V^^0^7t Tris buffered sal 
ine (TBS) l^W^o 3/ LfcgU RAJ£i#*3fe?IH!l#HlJiaSr*fS b#b 

0.1% Tween20/TBS-C^^b, horse radish peroxidase (HRP) MWfcV^^Igtffi 
fr*2ftfeifti lB#|in:feg£KJC£&iI\ 0. 1% Tween20/TBSTi5fc#-U HRP© 

tt&tfctttt-5 n t K X 9 n mtftm^Wim bfc 0 HRP^tfeDtfcfflfcteECL^ y b (Ame 
rshamft:) SrjBV^fc (Clinical Chemistry. 25, pl531, 1979) 0 ffi0 6lC/Tl 

fee 

ISM 

mJ^«*TLJ&.^^^VN7b^^^=fTo7c 0 1% WtT/l'/^y (BSA) T?30#:/ 
P y V ^<Hto > l%BSAT100ffiF*3R b fcirtVtS^BiafeiJfiLM 3r^&T*60 

V isW&ff tf> Vt bX-T A/77^=T^fiIt5r £^J; »9 KM 

Mbfc 0 !) tf^ FtCf*. SB?lJ#-5§- : 1 <£>1233-3031#T£-C£>W tr^-y ^fe^n 
99bp#A bfcGST-S^^ pGEX-5X-3^BL21fc^A^^^* 

£ 0 f^SS! bTGST-SU^syno-GS* 7 A i bfc 0 
^(T^n^ h n— /Wcfi^ GST£r U K<b UTPCJ; 5 \z$nM^%:-{ J* J T~7 4 ~ 
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Rf&ft©W*SrPBST??5fe^MS % fluorescein isothiocyanatetf!1^^1^1gG^#: 
M« < f&mKfc-tZ £ £ b *U - O&^KJ&telfeWJ 3 T?f^R bfcGST 

T^To fc 0 1% BSAT?30^y nydfy ^ Lfc^f^M IT, 1% BSA"C100ffif*3R bfc 

gESJ&i-5&JHU3u hrp??H4^S<3 < 3, 3' -*?t % y^y^^yfflMt©^^ 

«t <ovm\^t=. 0 m&w^-^fyjxi yTji'y&bwimz.XsX, gst-^w ir 

T^Tofc. GST-fl^W tr^-y Vlk^^^|ftr2.0mg/mL*>SV>f4GST (2. Omg/ 
raL) ^^mii»feiJfe?ti-*Ox.ll«^^tf ofc 0 Slil8I^Lt ny^p 

ST-f B#Syno-GSa> h ©ItSBHKfrSrffio GST-GStf > b 

}fefcJ:oTRA^jfa?fr«£(E>^;W tf^-y ^#:<Dtfcffi ^»!J7 
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jft^±t> % £1"GST-SB#W tT^-y Vite^V^SC (lOOng/lane) &SDS-PAG 
EtC«fc«J*ItlU NCj^f<l$£¥b7c 0 bTRAS^jfiL^f (5g £r Tris bu 

ffered saline (TBS) TflOOOflgtffrf! U GST-|flS#W bT* y VBfc£-* fC^Ste 
& UfcNCm^^f LT^mT*60#:fe^K)&£ i£fCo 0. 1% Tween20/TBS^NC]g&i5fc# b 
l/h&HRPgfSft&fc hIgGtrL#:*2ifc^:#:t L-C^a-T?60^&aeSJCS*^ 0.1% Twee 
n20/TBST^# U HRP^ffi^^tti-r 6 CI K J; 0 @ fit^feJDS £ Rfo bfc t h IgGSrtfc 

m(oskm^ (5m*p5 w) ^^GST-tp^-v-y bf^- y ^i®^ >v-?^ st^^H-s^ti 
gG^i:^#^Ei-5cii:^wj?)e>*bfe (mi o) o — ^ mmkmmm (oa) 

[*»Ji i] ^m^-Y^^y— o^^y— -c/^icjzse^y t^y^y^K 

H»J 2 T?f^R bfcRAS#m »^**cDcDNAB?i7-f 7*7 V *-£JS V^T. W 

tr^-y >y #v k©** y — -^r&ffoit (ttn&e, ?«ft»ii, 

^.T^UPv-y— X "^^^Sf<7)^|ffl*BSf^ffl5feKfe" s pp. 66-67, ^±tt; 
Kaelin, W. G. et al. , Cell 70, 351-364, 1992; Skolnik, E. Y. et al. , Cell 
65, 83-90, 1991 ; Sambrook, J. et al. , Molecular Cloning, a laboratory ma 
nual second edition, Cold Spring Harbor Laboratory Press 12. 16-12. 20, 198 
9) o 7^^7!)-77-^K (XLl-Blue MRF' ) (cl37 o C20^W-f ^a'*— 

lOmM IPTG {dS*bfc^£fefei£^7c^ hnir;Vn^^ l/^£r7° h \zM 
-fr, $ b^37°C-e3. 5^pfflJi#*IS:ffofc 0 ^T'I'V&IeIMK »^^7j- [1 
OmM Tris-HCl (pH8. 0), 0.5% Skim milk, 0.1% TritonX-100, 150mM NaCl, ImM E 
DTA, 5mM MgCl,, ImM DTT, protease inhibitor (complete, Boehringer Mannheim 
tfc) ] "T*5#IW<0$fc$££r5|II?To;/fc8U 7*0 7^^5/77- [1 OmM Tris-HCl (p 
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H8. 0), 5% Skim milk, 0. 1% Triton X-100, 150mM NaCl, ImM EDTA, 5mM MgCl 2 , 
ImM DTT, 5% glycerol, protease inhibitor (complete, Boehringer Mannheim 

is^—mi* 32 P7-<^bfc gst-w tf^-y mmm 3 -rrmMist- gshtc^v 

/Ifty^^^^S) ~?b LT^Px. Gf$10 6 cpm/ml) , 4>^r^^< 

tf^K (SL) fc£ttttfc 0 
SL^cDNAdol^T. j eO5 , 5fe^#jfi(^100bp, & P> 0*^3' 7^^jg#j£<^100bp(c:oV ^ 

tms^j^^^ ufc 0 # b nfci&aia^mt »4Sicf- * ©lasst %fro yt 

^»5><^100bp^*DV^T«Sl-5 [Lecka-Czernik, B. et al. , Molecula 
r and Cellular Biology, 15, 120-128, 1995; accession number U03877 (cDNA), 

AAA65590 (protein). "EFEMP1" bi>V£t£tlZ>- Stone, E. M. et al. , Nature 
Genetics 22, 199-202, 1999; accession number Q12805 (protein)] £BMtL<5 

mmm 12] ; — if ^ o v ^ * ^ ymz. & s suns^y- 

mmme b mU\Z&mBi&£ »9mRNA£«U l l -e#btt/cSL<DcDNA 

^n-yHt; —Vis"? vyT4 ^SfcSrfTo tio m V ^fcmmfeUT<D bte*) 
T?*>5o RA,S#*5temiI««, SL»{^£^?abTi^^ £ tfSf&fc £>*bfc (EI 

11)0 

HEK-293T 

A549 
HeLa 
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LmtfcM 13] *ss if ± V -y t 

SL cWk&MMn 3 t PHSSfcpGEX^ ^-tfAL, GST-SLfifc-g-* W^®£rf|s 
jjBiU 10% SDS-PAGEfcGST-SL (500ng) % a V b P — )V t UTGST (1 ju g) £rjgffl b 
7i 0 SDS-PAGEfJe % ^l/^ h p :/ n y ^ ± 9 ^ P b 7c 0 ~ <D 

-^--f nyH^r, 6M guanidine hydrochrolide^ 5mM 2-Mercaptoethanol : i:1§rti 1 50mM 

Tris-HCl (pH8. 0) -?m#|Kk i£iHLT*3Ete & ii\ 5mM 2-Mercaptoethanol. 0. 05% T 
ween20^^atf50mM Tris-HCl (pH8. 0) TMtU — Bfeff^bfeo Hfc^ P ^ 

ffigJ3u Blocking buffer [lOmM Tris-HCl (pH8.0), 5% Skim milk, 0.1% Triton X 
-100, 150mM NaCl, ImM EDTA, 5mM MgCl 2 , ImM DTT, 5% glycerol, protease inh 
ibitor (complete, Boehringer Mannheimtt) ] T'lIU Blocking buffer (0.5% 

skim milk^M*-h|Si:(WiCi|ai5fe)^»b/t 0 ^(D^ TNT-coupled Translatio 
n System (Promega£t) ^T^pcDNA3-HA-v-7 \*3r)) ^-HAHA : KO*/S\f 

3rV ^cDNA 1851bp;60-1910tclHA-tag^r#iPbfcV/ \f^r]} VcDNA^SI.^ $ — 
pcDNA3(^#A Vfc) SrfflV\ in vitro translation^tf V^[ 35 S] 7^/^b/tHA-^-/ 
tf^-y V-HAHAjtt^^^SC ([ 35 S]HA-i// V-HAHA) ^n^iltffl 
V \^ n ^Sl±(Z)GST-SL^t/GST ^fi-C2B#|H]RJE& £itfc 0 *r<0-*vf p ^Bltt, 1 
OmM Tris-HCl (pH8. 0), 0. 5% Skim milk, 0. 1% TritonX-100, 150mM NaCl, ImM E 
DTA, 5mM MgCl,, ImM DTT, protease inhibitor (complete, Boehringer Mannheim 
%fc) T?»Si£U ^-^T-f-^-rif— (BAS2000, Fujix) t^Mtt^^Hi bfc 0 
*^->f P >-H^fc^$tt7cGST-SLii^-^ l/s<?W t [ 35 S]HA-W if*" y V-HAHAtt, W 
$ tLfdo £ It = ^ h p — ^t**> SGST £ [ 35 S]HA-v-y tf ^- y ^-HAHA 

i<D,^«^b^^ofc (mi 2) 0 r©3fe*^b^ ^/^iiytsut 
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[HJfe^l 14] MTTT 5/ ± 4 

1 -ep^UTtRAS^S^^JiS&SX 10 3 cell/well ft5 £ 5 Id 96 w 
ell plate ^rJE^ffMU GST^^ttGSTHftJ^^/ tf#" U V&*l|*aiJ£0. 01~1 » M 
bt£%>£ 5 ^M&±mzmU mm 3 0 # 3- (4, 5-dimethyl-2-thiazolyl)-2, 
5-diphenyl-2H-tetrazolium bromide (MTT)/PBS^rHBJ3a_h^f-^JP U 37°C, 5% C 
0, »^#-e3B#rai§*^tTo7co *£*^&BJ3&_h?t£&<9l&# dimethyl sulfoxide 
^J;«9MTT formazan<03tea4ri$J»U!R3fcSS!ISS:fToyt (Journal of Immunologi 
cal Methods, 65, 55, 1983) 0 10%-FCS/DMEM, 37°C, 5% C0 2 0>^#T"C<Z>RA&# 
S5feyflfffflJiS±§mttGST-^57-^/ V (1/zM) ^J;oT^S^WJ$tL7c (El 

1 3) 0 

W tfsf-y yiei^a- K-r5DNAON^^Flag^^^iS^$-y:,3MMT^^*° 

yA v-^/^^^^-^Tcixy t^y ^at^3»A^^^— Sr#H6bfe 0 ^^^ 

— «pCAGGS (Niwa, H. et al. , Gene 108: 193-9, 1991) ^Xi-bTttSlU 

yVXii]|$rn>vN:xl} — (human cytomegalovirus immediate early enhancer) ^ 
ffl^fc (HI 1 4) q 
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VHr y ^Mi^MA^ V * \z.33Y} 5 M®5!m^!£*«:33% (io|2E/30En) -e&o £ 

-crafts i/y >-ft^(Dm J *fc£z>i>(Dk^7tbfri& 0 wt^ 

U v3ft|Sa^^^Ofe^JS*4^aa^L^:¥*«r^t- (SI 15) „ 

*sj ttV yl^A^!>^ (IE) o^M«Po*ESi^^^^tfofc 0 fit 
BB«P^©iaWt§D>t-Sr^^ h^v-y ^^-i^i/ (HE) |fe#,bfc 0 ^vh^ijyx 

KWi 7] ;y^rn^* 

KV) fclacZfltfc^SrSfcAU 2rf»|gbfco ^-#-ifrf£ 

^fc bT^W^^W'14 (neo) 3t^f-**AU Sfc^7f!)7**A (DT-A) 

1 9) o 
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ram* tz.mmwmm^x vw^mm^m^u-r & t\ - 0 mm ltk 
m-^yx (fi) m±^ia$-fr, ^fn&^^^^ffc. :Ht#b 

MWMfif-ifV^n y b^W-j; t)ft^Ufc 0 lf^M^f>^ (1 4 EE) *3it^ 
^/k-^y^rn/y^T^b^!)^ (3 2175) icMLXIi, »!2M*f5K£fcD 

DNA£r^tBLfc 0 #fetb^DNA^0JPW^PstI-CDNA^^M'fbL7c^ 5 (59^V^rc o fi?#f 

^tp; ytT*? Y^^^^XXf^^/ y?TV h V X (16^12. 5 0 £>B£^#0 
7^bmRNA£rtttijU 1. 2%TJf n — ^tf;U(D&U— ^^20/i g-f om^W] b^t 0 ^ 
O^m, ^yj/^T^bvt>^ (-/-) T? « / tr^" y i/mRNAte^ttj $ *L1\ — 
T^cr/ yfTP h^rVX (+/-) (+/+) fcJfc^PV %RNA<03&S#ja, £, 

frfc (021) o 

^frtbfCo 5-bromo-4-chloro-3-indolyl-i3-D-galactoside (X-Gal) 

JB^-CEfc£fr LacZ (/3-^f7^ hv^**- ^feir LT) ©38§i$M!i«: 
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tiLV & o fc 0 3E fc: E %m$M }-*3 ^ S E9 HfeMH^Jt OLacZ^-fe&S £ tftffilfe-fe & o 
fcSSf*, Apical Ectodermal Ridge (AER;^HE0HK*) *5 • #J^S (Sfc. 

*«#•#) ^V^^^l^tl^c (0 2 3) „ 

Skin, ^130^(7)^ (limb bud) £J&«9 fcU W#&-50>tSrf^!!l«, 
^!jy-x^y (he) Sfefi£fcUcZ2fe&&frofc„ ^Wmr±. &*&1s0fi-£:P 

BS(-)-C5r9-> 3lU»U X-gal2fe£#e [X-gal (20mg/ml) 1.25ml, HEPES (1M) 2. 
2ml, 7i9^7yft*!J^^f (lOOmM) 1.5ml, NaCl (5M) 150 ixl, MgCl 2 (1 
M) 65 Ail, 10XPBS(-) 5ml &• 5 V QtK (?y#T) T?50ml £ bfc O] U:§Ut5r£> 

(# • 4fc#©J®2£) fcafcJfe&tl/TV^ (El 2 4*3.3:1*2 5) e 
1 9 ] ^l©tSt 

gSSK»Egfe©^36S5|5|&-efcS^iRi*sw«) htbiatK B mxfe^ T o £ SP^ 
Sl©*3SS!^>WtJ:0*5&ll»iB«>e>tb5te^ofe: (®2 6) D a|^E-r 



i 











7H^M(^5E) 


W>± i2.5 a 


10 


0 


8 


2(£) 


Bp 13 B 


10 


2 


7 


1(£) 


fl&^ 14.5 B 


6 


2 


3 


1(?) 


J}&£ 15,5 B 


6 


0 


5 


K5E) 


4 mm 


46 


14 


32 


0 
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&u *^xmm&m?, rat^ifcttifc cm 2 7) „ 

R8fe"t"SUcZO|SS.*S»«>e>ttfe (0 2 8) o 

vyfc (0 2 9) o M^T/Vv^^/V— fcj; «9©C#&it, T JJ if y f Kfc: «fc <9 
•fe) (DV^tL^^^fettb^^oTc (0 3 0) o 

U\ tr^-y v^ag^wfefenfcr £a>e> N w t^y >^ 

-^^^id^ttS^^— ^ftzUIWt^ (CIA) (i, t MSt4F^y <D$m 

$k^;v tvxjx< mm csfrixh^& 0 mmm 1 7 -e^© i^c w tr ^- y s 
tTt> w^-m, w^.MKit-<mm^(Dmmm^^ti>mmvtc an 3 d 0 
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SyfTph (KO) -7 $ X X V) nbtltc (explantfe) MM<D 5 fe> ' 

=t T*&<DWM tte&tn±btLZ> $z#ik mmmm& k <d ^Lacz^-fe ,tftfct»w 

^©»T1±iILT^SC: (H)3 2~3 8) 0 

Kossa^fe-fete, jNBil&S:*^, ffi&m&W (5% w/v) TlttfeU |&@>fc-t?$£< i5fc 

(5% w/v) • 5t*<H?V\ gfe^s 

fcfn-ht (0. 1% w/v ^r^yx tfp-f ^ 1/T • 77^ M / S' K) , 5% 
w/v iMT/i^^iO ^NfcStefeSrfrofc (M jE&, rjjsajttftacfe-miifllat 
257-258, £##|5£, 1961; D />, L. , IE1R, r«{^ 

^J^M^-m^^feJ , 625-636, 6tM4, 1962; feif Jft, WftW 
35$fe-3SI&£:$l?5£j , 616-621, Itlll^, 1965) „ 7;V* P 7t^77^-^Stt 
OtfcajttU T/V* !) 7t^77^^- ifffig^-fe^riy b (Sigma, Diagnostic Kits 
and reagents, alkaline phosphatase (AP), leukocyte, Cat. No. 86-R) (Cj;^ 
ffofc„ 

[Hlfefll 2 2] v- / tf;t y ^jfrfS^- S yPTPh^px &&<DMB&&m V ^ 

y tf ^- y y-it^^T" p/>^7-7hv^ (lacZit^^ /f^v) <^IOft 

7" y -fer-f <fc <9 fHffi bfco 3 lEl|if-t bfc W y ^at^^T" P/y^7^v 
"^^(D^f^Wmfk^^ =^;V^U— Y\z.lt7 x.A'^'k.*) 0, 1X10\ 3X10\ 1X1 
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o\ 3 x io\ $o&t$ ixio 5 mmm # s io% v ^n-^m^ts^^ v =* 
-?/uigm (dmem) tp-v—mmmLtz.,, mmM^co^mmmm^mmm 
mm {zfn*##M) &mmm&$5<kfcmfc>tiz<ofc+#?j:m aoo^i/weii) m 

15#^o< Y) tmt 5 Lfc 0 

fctS'M 20^1 {d N Mg?§?$ (0. 1M MgCl 2 , 4. 5M |S Y=c# J — )V) ^ 1 M 1, 
ONPG^^(o-nitrophenyl-jS-D-galactopyranoside) (0. 1M U ^g^lttlj^ (pH7. 5) 
4^ 4mg/ml (DWkSO & 22^1, *5£TJ* 0. 1M !)yilfi (pH7. 5) 57^1 £r*P 
x., <fe# & 100^1 t bfc 0 f£$|Lft^J; 5 tftf Lt, 37°C-C6B#p B 1^ V^^-< 
— M.fc 0 150 /zl CO 1M ^@#^M; <7iA (Na 2 C0 3 21. 2g £r H 2 0 200 
ml ^^T^U 0. 45/im "7 4 jVty — L-fc 'h CO) ^M^.XU^W± £ 
it, 42Onmtf>®ftS£r$0^ LT ,8 -#7 ^ h i^tt&feft Lfc 0 3 ^gl? 

-^7^ h^v—^m^mm^iiti an 3 9) 0 h^?-nm&%mm 

^J-M^##ISfl£S-^®lg£iJ£» VXmmcO 0 -galT s>i?-f Sr^T V\ W bT^- 

0^-^^PbT|Wl#(DiiJ^^tfofc 0 *!fflft||ISfli: UTtt. 7°WK^yoy (Predn 
isolone) (0.01-1 ,uM), £5 J:U ? 12-0-tetradecanoylphorbol 13-acetate (TPA; 0. 
001-0.1 jzM)3rfflV^c 0 7° y n y «Xr p ^ KttM^i TPAtt:/*?^ 

V^frmit*) 5xio 4 (7>mJ##»^jt#^ — Bfe^#K:±«B*Jg©#3ISS)<Sr 
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Syno-P3 (SLALTGAVVAHAYYC/Ifl^(I#^§- : 3 ) „ 
Syno-P2 (TCRMDVLRASLPAQS/@3^lJ#-S§- : 4) , ^it^ 
Syno-Pl (GAATTTAAGTSATAC/Sa^lJ*^- : 5 ) 

#^-<^K{-, 75/ g^Ifi^I ^ cDCys ^Lt, ^-f^^ isT — Zs (K 
LH) £^£-tirfc 0 KLH^^bfc^^^ 50/zg£r 0.1ml ^S^tM- 
2§$?U 7o^yb©^7> ! a^yf (FCA) 0. lml%iax.T^M^^UfCo 
^^^^r-^^^SIZEcD^^^ (BALB/Cy^, 53I*fr) Wlft&Tt-O. 2ml?£#t Ufe 

#^J^(-o^ 3{i{£<D^^ifL?m;Lov^ ELiSA^J;^in;f«(Z)yl^JP:^ 
IH 4 1~@4 3^bfc 0 #Jk^^{*3ig-eT^ir^^TV\ ^(D^jit^^^ 

^xp- (P3U1) <h^^fl$M£i:10T«nU 5 0%(DPEG (fn}£ 
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$e3H*±PEGi54o) -ft&T^iMffim&&iti£a Mtm%&&& 5x10 s m/vibte 
wsrflwsu «F*-h»©tft^bfe„ mm±m<D&&a^ ^^^^^mmt 

bfcELISAr/V— h^ffl^7h 0 tftSOiftf^tt2fe©i:*3 5-eab5„ ELISA^U— ME* 

WtBm, —m^%96V^^7°^—hl%t, 100«/y°^-h (20M/ml) £ 
*5«fc5tcift#s 10-140 Lfc Q nn^-^lJ^U ««_h»©tfefeSrffo 

7c 0 ±fl!f50AtlSr_hfB^^ y--V^^@^ELISA-7°l-— 

n^— l^mm^ U^n-^y^U 1O~140 f B ^iLT=> n ~— ¥0^*5 

fS^y ^ n-t/^^l^fS^^ ^ •) K^tLt, Syno-P2 (|B^J## : 
4) &feMm.k Lt#&^fc2oo^ — ^10Db*5 J:t>7Bc^5if^$tL7b 0 

[^Jtefll 2 4] ftwt-ty^y^a — tvMftft: v v- y tra-' 

y vco^tti 

< i ) ifcy y y ^ y jjr p — j; 5 jfe#£*#«*iHll&© * a ^ > 
pyf^ y^ 

H«|J 2 3 T?#bttfcSyna i P2%f8«i- 5 2«<D#lW V >^ / ^ 
fctfle (10Db*5<fctJ*7Bc) £j^T. 1tt£ll«fi U V^^BM (RA) 
^fC^SDS-PAGET^litU >>x^^y^n yr-f V»fTot 0 V^xflszfu 
J ^yfe&Wtm*. ffifck LTHMll 2 3 O^y y n — Tvl^frlODbfc £t>*7 



WO 02/052007 



76 



PCT/JP01/11289 



<DtteV)x«h& 0 nmtvx, mmmmmrn^- (oa) **©-?tiMstiiffLfc 0 

RAS#ft^(DmM»^ii#m^l^i/^^ s ^ttl^tLfc (1214 4 A) „ 
&*WhtfS, -^^(D^^iS^^fc^fli-e^Hi^tL^^ofc (H4 4B) o 

< 3 > £v> / tf ^- y / ^ n -^-/Mrcite «t sraB#* *?#)Mf^^^£L 
^i#:iODb*3j;TJ«7BcS: % ^b-CfillttitfL^i: LTS^ >7^IgGt ry v>-HRP£ffll^ffite: 

HMJ 9 fcgB4ft<£> t$5 y xfo&o is; tr^- y ysetc^mii, RAm#**m 
[HWiJ 2 5] ->y tf^- y y©a y -tf^tto&tH 
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(Hashizume R et al. , J. Biol. Chem. 276, 14537-14540, 2001) o %^X, W 

trtf-y ^oi^r g Bc3-br^>"fkSH4^fcS^ir 5 jN&^bfco pcaggs^ 

{ J1FLAG- / \f$r y >-*-fK^^r#A * $ K£\ HEK-293jf«{£ h7^7x 

^^g^U 36B#^^«^HIJ^bfci 0 Buffer A [15 mM Tris-HCl pH 7. 5 N 0.5 
M NaCb 0.35% NP-40, 1 mM PMSF, 2 u g/ml aprotinin, 2 # g/ml leupeptin] \Z.X 

mmmm*mz. 0 mmm^m&mm^^xm^M^, ^o±^o.6mii^ 

ofc 0 Buffer A% b< {30. 1% SDS SrS&bB bfc Buffer A(CT3[Hk Buffer B [25 m 
M Tris-HCl pH 7. 5, 50 mM NaCl, 0. 01% Nonidet P-40, 10% glycerol, 1 mM EDT 
A] ^T2®tr— XSrffi^U SO/iKO^-t^^-^y [50 mM Tris-HCl 

pH 7.4, 5 mM MgCl 2 , 2 mM NaF, 10 nM okadaic acid, 2 mM ATP, 0. 6 mM DTT, 1 
.5 he GST-HA-^hr^f^V, 40 ng BN8:S5l5El, 0. 3 // g UbcH5c (E2) ] IriiDb 3 
7°CT30^-^J^^i±-^ o 0. 1 M DTT^tf 2XLaemmli SDS-loading buffer^30^1 
^V/Ufcf^ SDS-PAGE^TMM b, ~ h nir^n— ^fl^ld b7 V^^r — 

bfc 0 ~^mt\^n^¥LKG^LW (SIGMA) *5 «fc U*£tHA#L#: (n^^-^T^V^ 
s^^tt) &m^1to HRP^t4c0^m»»^7 <^|H^{z:^ofc 0 &*5 N 

h v t bT FLAG- 7 fc"^ y ^itfeT-^r b 9 >^ 7 ^ ^ Is a ^ b/clffl^©^ 
»<7>^ (^Witfjh ^7c«, *!BM«^^«^bT#fcf« (i-jfc 
t>^FLAG-v-7 \?yjrV >s<?mt^<D$LmMS1£(D^) %m^fc 0 £&fz: N GS 
T-HA-^-lf^r^V, ATP, El £ fc«E2 (D V vftb ^AP b&V^j£ tTTof;: (GST-H 
A-^t••^^->'^^D(D^'^ttGST^^V^TSjS^^To^:) 0 0.1% SDS^PBuffer A 
$c$M-<±: •? immunopurificationbfc^y V ^£:JH/ ^7t^^^0 4 6 fCl^bfc 0 
^HAiftf^J^^n 5, M-£3»^T\ W if^rV ^(D^T-* (14 6 *Pp) =fc 9|fr3 
5 kDaT^ftf-^ K^Hj^tLfc (04 6 ^P) 0 ~ RteirtFLAGtrL 

«t § :/ n v V \z. % & 6 GST-HA--^- tf df- ^ ^ is / \?$r V b fc t> 

£#a:k;frfc 0 ATP, E1^7^{iE2(75V^-r^^?:^flb7tKjS^Tr« N W 
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fcT^-p ls(D g bT^^-^b^jg - G>5teV^r. fcflSjS&ftfco Buffer AWCtT— X 
mmunopurification<Z)^^:J; !), 2) W bT^-p VteE3^ tf ^f-^-W V 

oTH^tlSW t^y >\ fe5V>{«(Dy ;2f^m, RAcD^^fecD^^^ 
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<5 0 
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1. TIB (a) fab (e) <D\t^tlfrKL$BM<OtfVX?l'*'?\ t o 

( d ) Ba^j*# : i K&mo&Mffi&ifr b ft s # y 5? * k £ ^ b y >- ^ 
^ >- b jfe^#Tt?^-f ^ y xu sa^j#-^§- : 2 nEt©7 ^ y mnmfa h 

3. ft^Il^ ^fcfi5t^2^|5«c<D^y^^l/^K{-ct«9 3— K^tLSMS 

4. (i) - (3) fabte%ffifabWRiSfiZ>'J>tj:< th lo^'l4^r^i-5 

( i ) -KttMtp y ^^^.m^oifiL^^t-^tti^tts^i^-t-s 

(2) */; ^y Ksi-5i^i~2) 

(3) mM±i^^teiii-5 
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1 1 ^mm^^mmmnm. 

1 2 C^^ift^TJll« 0 

(2) ft^gc 3 ^|5«oseK, *5 j;t>V^yt^-e(Dt|5^^ K^^i-6^c 
(1) ^{^t^^fi^Jg 8 KUB&tf^ffc t £ * 3 IS, #3 «fc U« 
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l 7 . &<£>xm3r£tf\ ^ffc^ ©fl*3jfc9i i ^7c«ff^ 2 fcSBifttf^ y ^ ? w 

(2)ft*gf l ^fc«M^ 2 fcfB4&<z># V ^ ? varJ- K(^W :/ y X-TS. 

1 8 . ft*rg 1 6 ^|B*c<D* 0 y ^ ^ K3r£t^ ft^I 1 ^fcfift^ 2 icfB 

2 0. ;fM^y !)-7fM»tJ)5, 3*3*351 9(-fB^©^& 0 
2 1. M^^P^^«T?fe§, fflMSS 1 9 {CiBicO^-fe 

2 2 . m^km 8 f£fB*^f££*a £? % 3 ^fS*^ >^ Sf £«H--£>7» 

2 3. ^OXmSr^tf, 1SttS8Si5y ^-^^co^ttS^fe-t?fcoT, 1Sf«ftpy 

#\ fi^ga \z.$5ffi,(DtfV h\ 3*3l£*3{J:fB«<D*>v? 

f**® 3 ttfEfttfV^'f K, ft^3S3^fB«t^^^^«(-M^-r^tn: 

i) IS^^^KW^^&i-SlftttMfipy ^^^<D-^— ^7 — 
X@, *3«fct^ 

ii) Ig i)<D^ffl^m^> 'Ii'l4g8®5y !)Tftii#(t5Ii 
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b ) *m t jfctfe i^xmm^m^ m v ^«^#) sr^-r s xn 

2 8. ftCDXS^ttp, ft*^3icfBio<^ V^fti^cDy #V R£©^£rPJ. 

a ) ^.m^m^rxm^m 3 ^faffeo * ^ * ® * fc ^-y^ f t ^<d v 

b ) fulfil w?^st^^ttt^^- Kfcs-a-rs y # >- k> *5 it>v*fcfi» 

29. y^yK^v'/ftyy^'y ksi-st? 5 ft 2 8 fcfBifctfj^fe, 

3 0. ^<z)x@^-^£f, t*^3^iB4feo^ w^^^t^e-oy #v h*t(D%g<&$:m 
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b ) mm t itm \^xmm^mmmm^^wm^m^mu-r & xm 

3 1 . &<©Xj©Sr£tr % tWb^Ki)©»*fi 3 {c:fB«<z>^ w^fmj;5 /v 

b ) itffB^ ^*««rtf"f-5 v-^/^at^ttii- 5IS 
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SEQUENCE LISTING 

<110> Locomogene, Inc. 

<120> synovial cell protein 

<130> BHP-A0001Y1P 

<140> 
<141> 

<150> JP 2000-405082 
<151> 2000-12-22 

<150> JP 2001-266492 
<151> 2001-06-27 

<160> 7 

<170> Patentln Ver. 2.0 

<210> 1 

<211> 3374 

<212> DNA 

<213> Homo sapiens 
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<220> 
<221> CDS 

<222> (403).. (2256) 
<400> 1 

gccctttctt atgagcatgc ctgtgttggg ttgacagtga gggtaataat gacttgttgg 60 

ttgattgtag atatagggct ctcccttgca aggtaattag gctccttaaa ttacctgtaa 120 

gattttcttg ccacagcatc cattctggtt aggctggtga tcttctgagt agtgatagat 180 

tggttggtgg tgaggtttac aggtgttccc ttctcttact cctggtgttg gctacaatca 240 

ggtggcgtct agagcagcat gggacaggtg ggtaagggga gtcttctcat tatgcagaag 300 

tgatcaactt aaatctctgt cagatctacc tttatgtagc ccggcagtcg cgcggattga 360 

gcgggctcgc ggcgctgggt tcctggtctc cgggccaggg ca atg ttc cgc acg 414 

Met Phe Arg Thr 
1 

gca gtg atg atg gcg gcc age ctg gcg ctg acc ggg get gtg gtg get 462 
Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly Ala Val Val Ala 
5 10 15 20 



cac gcc tac tac etc aaa cac cag ttc tac ccc act gtg gtg tac ctg 510 
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His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr Val Val Tyr Leu 
25 30 35 



acc aag tec age ccc age atg gca gtc ctg tac ate cag gee ttt gtc 
Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr lie Gin Ala Phe Val 
40 45 50 



558 



ctt gtc ttc ctt ctg ggc aag gtg atg ggc aag gtg ttc ttt ggg caa 
Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val Phe Phe Gly Gin 
55 60 65 



606 



ctg agg gca gca gag atg gag cac ctt ctg gaa cgt tec tgg tac gec 
Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg Ser Trp Tyr Ala 
70 75 80 



654 



gtc aca gag act tgt ctg gec ttc acc gtt ttt egg gat gac ttc age 
Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg Asp Asp Phe Ser 
85 90 95 100 



702 



ccc cgc ttt gtt gca etc ttc act ctt ctt etc ttc etc aaa tgt ttc 
Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe Leu Lys Cys Phe 
105 110 115 



750 



cac tgg ctg get gag gac cgt gtg gac ttt atg gaa cgc age ccc aac 
His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu Arg Ser Pro Asn 
120 125 130 



798 
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ate tec tgg etc ttt cac tgc cgc att gtc tct ctt atg ttc etc ctg 
He Ser Trp Leu Phe His Cys Arg He Val Ser Leu Met Phe Leu Leu 
135 140 145 



846 



ggc ate ctg gac ttc etc ttc gtc age cac gec tat cac age ate ctg 
Gly lie Leu Asp Phe Leu Phe Val Ser His Ala Tyr His Ser He Leu 
150 155 160 



894 



acc cgt ggg gec tct gtg cag ctg gtg ttt ggc ttt gag tat gec ate 
Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe Glu Tyr Ala He 
165 170 175 180 



942 



ctg atg acg atg gtg etc acc ate ttc ate aag tat gtg ctg cac tec 
Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr Val Leu His Ser 
185 190 195 



990 



gtg gac etc cag agt gag aac ccc tgg gac aac aag get gtg tac atg 
Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys Ala Val Tyr Met 
200 205 210 



1038 



etc tac aca gag ctg ttt aca ggc ttc ate aag gtt ctg ctg tac atg 
Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val Leu Leu Tyr Met 
215 220 225 



1086 



gee ttc atg acc ate atg ate aag gtg cac acc ttc cca etc ttt gee 



1134 
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Ala Phe Met Thr He Met lie Lys Val His Thr Phe Pro Leu Phe Ala 
230 235 240 

ate egg ccc atg tac ctg gee atg aga cag ttc aag aaa get gtg aca 1182 
He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys Lys Ala Val Thr 
245 250 255 260 

gat gee ate atg tct cgc cga gee ate cgc aac atg aac ace ctg tat 1230 
Asp Ala lie Met Ser Arg Arg Ala lie Arg Asn Met Asn Thr Leu Tyr 
265 270 275 

cca gat gee acc cca gag gag etc cag gca atg gac aat gtc tgc ate 1278 
Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp Asn Val Cys He 
280 285 290 

ate tgc cga gaa gag atg gtg act ggt gee aag aga ctg ccc tgc aac 1326 
He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg Leu Pro Cys Asn 

295 300 305 

cac att ttc cat acc age tgc ctg cgc tec tgg ttc cag egg cag cag 1374 
His He Phe His Thr Ser Cys Leu Arg Ser Trp Phe Gin Arg Gin Gin 
310 315 320 

acc tgc ccc acc tgc cgt atg gat gtc ctt cgt gca teg ctg cca gcg 1422 
Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala Ser Leu Pro Ala 
325 330 335 340 
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cag tea cca cca ccc ccg gag cct gcg gat cag ggg cca ccc cct gec 1470 
Gin Ser Pro Pro Pro Pro Glu Pro Ala Asp Gin Gly Pro Pro Pro Ala 
345 350 355 



ccc cac ccc cca cca etc ttg cct cag ccc ccc aac ttc ccc cag ggc 
Pro-Hi s Pro Pro Pro-Leu- Leu Pro- Gin -Pro-Pro Asn Phe Pro-Gin Gly 
360 365 370 



1518 



etc ctg cct cct ttt cct cca ggc atg ttc cca ctg tgg ccc ccc atg 
Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu Trp Pro Pro Met 
375 380 385 



1566 



ggc ccc ttt cca cct gtc ccg cct ccc ccc age tea gga gag get gtg 1614 
Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser Gly Glu Ala Val 
390 395 400 

..get cct cca tec. acc agt gca gca gee ctt tct egg ccc agt gga gca 1662 

Ala Pro Pro Ser Thr Ser Ala Ala Ala Leu Ser Arg Pro Ser Gly Ala 
405 410 415 420 

get aca acc aca get get ggc acc agt get act get get tct gec aca 1710 
Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Ala Ser Ala Thr 
425 430 435 



gca tct ggc cca ggc tct ggc tct gec cca gag get ggc cct gec cct 1758 
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Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala Gly Pro Ala Pro 
440 445 450 

ggt ttc ccc ttc cct cct ccc tgg atg ggt atg ccc ctg cct cca ccc 1806 . 
Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro Leu Pro Pro Pro 
455 460 465 

ttt gcc ttc ccc cca atg cct gtg ccc cct gcg ggc ttt get ggg ctg 1854 
Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly Phe Ala Gly Leu 
470 475 480 

acc cca gag gag eta cga get ctg gag ggc cat gag egg cag cac ctg 1902 
Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu Arg Gin His Leu 
485 490 495 500 

gag gcc egg ctg cag age ctg cgt aac ate cac aca ctg ctg gac gcc 1950 
Glu Ala Arg Leu Gin Ser Leu Arg Asn lie His Thr Leu Leu Asp Ala 
505 510 515 

gcc atg ctg cag ate aac cag tac etc acc gtg ctg gcc tec ttg ggg 1998 
Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu Ala Ser Leu Gly 
520 525 530 

ccc ccc egg cct gcc act tea gtc aac tec act gag ggg act gcc act 2046 
Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu Gly Thr Ala Thr 
535 540 545 
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aca gtt gtt get get gee tec tec acc age ate cct age tea gag gee 2094 
Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro Ser Ser Glu Ala 
550 555 560 

acg acc cca acc cca gga gec tec cca cca gee cct gaa atg gaa agg 2142 
Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro Glu Met Glu Arg 
565 570 575 580 

cct cca get cct gag tea gtg ggc aca gag gag atg cct gag gat gga 2190 
Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met Pro Glu Asp Gly 
585 590 595 

gag ccc gat gca gca gag etc cgc egg cgc cgc ctg cag aag ctg gag 2238 
Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu Gin Lys Leu Glu 
600 605 610 

tct cct gtt gee cac tga cactgcccca gcccagcccc agcctctgct 2286 
Ser Pro Val Ala His 
615 

cttttgagca gccctcgctg gaacatgtcc tgccaccaag tgccagctcc ctctctgtct 2346 
gcaccaggga gtagtacccc cagctctgag aaagaggegg catcccctag gccaagtgga 2406 
aagaggctgg ggttcccatt tgactccagt cccaggcagc catggggatc tegggtcagt 2466 
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tccagccttc ctctccaact cttcagccct gtgttctgct ggggccatga aggcagaagg 2526 
tttagcctct gagaagccct cttcttcccc cacccctttc caggagaagg ggctgcccct 2586 
ccaagcccta cttgtatgtg cggagtcaca ctgcagtgcc gaacagtatt agctcccgtt 2646 
cccaagtgtg gactccagag gggctggagg caagctatga acttgctcgc tggcccaccc 2706 
ctaagactgg tacccatttc cttttcttac cctgatctcc ccagaagcct cttgtggtgg 2766 
tggctgtgcc ccctatgccc tgtggcattt ctgcgtctta ctggcaacca cacaactcag 2826 
ggaaaggaat gcctgggagt gggggtgcag gcgggcagca ctgagggacc ctgccccgcc 2886 
cctcccccca ggcccctttc ccctgcagct tctcaagtga gactgacctg tctcacccag 2946 
cagccactgc ccagccgcac tccaggcaag ggccagtgcg cctgctcctg accactgcaa 3006 
tcccagcgcc caaggaaggc cacttctcaa ctggcagaac ttctgaagtt tagaattgga 3066 
attacttcct tactagtgtc ttttggctta aattttgtct tttgaagttg aatgcttaat 3126 
cccgggaaag aggaacagga gtgccagact cctggtcttt ccagtttaga aaaggctctg 3186 
tgccaaggag ggaccacagg agctgggacc tgcctgcccc tgtcctttcc ccttggtttt 3246 



WO 02/052007 



PCT/JP01/11289 



10/29 



gtgttacaag agttgttgga gacagtttca gatgattatt taatttgtaa atattgtaca 3306 
aattttaata gcttaaattg tatatacagc caaataaaaa cttgcattaa caaaaaaaaa 3366 
aaaaaaaa 3374 



<210> 2 
<211> 617 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Phe Arg Thr Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly 
15 10 15 

Ala Val Val Ala His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr 
20 25 30 

Val Val Tyr Leu Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr He 
35 40 45 

Gin Ala Phe Val Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val 
50 55 60 
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Phe Phe Gly Gin Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg 
65 70 75 80 

Ser Trp Tyr Ala Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg 
85 90 95 

Asp Asp Phe Ser Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe 
100 105 110 

Leu Lys Cys Phe His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu 
115 120 125 

Arg Ser Pro Asn lie Ser Trp Leu Phe His Cys Arg He Val Ser Leu 
130 135 140 

Met Phe Leu Leu Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr 
145 150 155 160 

His Ser He Leu Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe 
165 170 175 

Glu Tyr Ala He Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr 
180 185 190 



Val Leu His Ser Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys 
195 200 205 
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Ala Val Tyr Met Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val 
210 215 220 

Leu Leu Tyr Met Ala Phe Met Thr lie Met He Lys Val His Thr Phe 
225 230 235 240 

Pro Leu Phe Ala He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys 
245 250 255 

Lys Ala Val Thr Asp Ala He Met Ser Arg Arg Ala He Arg Asn Met 
260 265 270 

Asn Thr Leu Tyr Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp 
275 280 285 

Asn Val Cys He He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg 
290 295 300 

Leu Pro Cys Asn His lie Phe His Thr Ser Cys Leu Arg Ser Trp Phe 
305 310 315 320 

Gin Arg Gin Gin Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala 
325 330 335 

Ser Leu Pro Ala Gin Ser Pro Pro Pro Pro Glu Pro Ala Asp Gin Gly 
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340 345 350 

Pro Pro Pro Ala Pro His Pro Pro Pro Leu Leu Pro Gin Pro Pro Asn 
355 360 365 

Phe Pro Gin Gly Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu 
370 375 380 

Trp Pro Pro Met Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser 
385 390 395 400 

Gly Glu Ala Val Ala Pro Pro Ser Thr Ser Ala Ala Ala Leu Ser Arg 
405 410 415 

Pro Ser Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala 
420 425 430 

Ala Ser Ala Thr Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala 
435 440 445 

Gly Pro Ala Pro Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro 
450 455 460 



Leu Pro Pro Pro Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly 
465 470 475 480 
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Phe Ala Gly Leu Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu 
485 490 495 

Arg Gin His Leu Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr 
500 505 510 

Leu Leu Asp Ala Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu 
515 520 525 

Ala Ser Leu Gly Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu 
530 535 540 

Gly Thr Ala Thr Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro 
545 550 555 560 

Ser Ser Glu Ala Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro 
565 570 575 

Glu Met Glu Arg Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met 
580 585 590 

Pro Glu Asp Gly Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu 
595 600 605 



Gin Lys Leu Glu Ser Pro Val Ala His 
610 615 
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<210> 3 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 3 

Ser Leu Ala Leu Thr Gly Ala Val Val Ala His Ala Tyr Tyr Cys 
15 10 15 



<210> 4 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 4 
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Thr Cys Arg Met Asp Val Leu Arg Ala Ser Leu Pro Ala Gin Ser 
15 10 15 



<210> 5 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 5 

Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Cys 
15 10 15 



<210> 6 
<211> 3028 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (60).. (1910) 
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<400> 6 

gcagtcgcgc ggattgagcg ggctcgcggc gctgggttcc tggtctccgg gccagggca 59 

atg ttc cgc acg gca gtg atg atg gcg gcc age ctg gcg ctg acc ggg 107 
Met Phe Arg Thr Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly 
15 10 15 

get gtg gtg get cac gcc tac tac etc aaa cac cag ttc tac ccc act 155 
Ala Val Val Ala His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr 
20 25 30 

gtg gtg tac ctg acc aag tec age ccc age atg gca gtc ctg tac ate 203 
Val Val Tyr Leu Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr lie 
35 40 45 

cag gcc ttt gtc ctt gtc ttc ctt ctg ggc aag gtg atg ggc aag gtg 251 
Gin Ala Phe Val Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val 
50 55 60 

ttc ttt ggg caa ctg agg gca gca gag atg gag cac ctt ctg gaa cgt 299 
Phe Phe Gly Gin Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg 
65 70 75 80 

tec tgg tac gcc gtc aca gag act tgt ctg gcc ttc acc gtt ttt egg 347 
Ser Trp Tyr Ala Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg 
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85 90 95 

gat gac ttc age ccc cgc ttt gtt gca etc ttc act ctt ctt etc ttc 395 
Asp Asp Phe Ser Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe 
100 105 110 

etc aaa tgt ttc cac tgg ctg get gag gac cgt gtg gac ttt atg gaa 443 
Leu Lys Cys Phe His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu 
115 120 125 

cge age ccc aac ate tec tgg etc ttt cac tgc cgc att gtc tct ctt 491 
Arg Ser Pro Asn He Ser Trp Leu Phe His Cys Arg lie Val Ser Leu 
130 135 140 

atg ttc etc ctg ggc ate ctg gac ttc etc ttc gtc age cac gec tat 539 
Met Phe Leu Leu Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr 
145 150 155 160 

cac age ate ctg acc cgt ggg gee tct gtg cag ctg gtg ttt ggc ttt 587 
His Ser lie Leu Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe 
165 170 175 



gag tat gec ate ctg atg acg atg gtg etc acc ate ttc ate aag tat 
Glu Tyr Ala He Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr 
180 185 190 



635 
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gtg ctg cac tec gtg gac etc cag agt gag aac ccc tgg gac aac aag 
Val Leu His Ser Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys 
195 200 205 



683 



get gtg tac atg etc tac aca gag ctg ttt aca ggc ttc ate aag gtt 
Ala Val Tyr Met Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val 
210 215 220 



731 



ctg ctg tac atg gec ttc atg acc ate atg ate aag gtg cac acc ttc 
Leu Leu Tyr Met Ala Phe Met Thr He Met lie Lys Val His Thr Phe 
225 230 235 240 



779 



cca etc ttt gec ate egg ccc atg tac ctg gec atg aga cag ttc aag 
Pro Leu Phe Ala He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys 
245 250 255 



827 



aaa get gtg aca gat gec ate atg tct cgc cga gec ate cgc aac atg 
Lys Ala Val Thr Asp Ala He Met Ser Arg Arg Ala He Arg Asn Met 
260 265 270 



875 



aac acc ctg tat cca gat gec acc cca gag gag etc cag gca atg gac 
Asn Thr Leu Tyr Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp 
275 280 285 



923 



aat gtc tgc ate ate tgc cga gaa gag atg gtg act ggt gec aag aga 971 
Asn Val Cys He He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg 
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290 



295 



300 



ctg ccc tgc aac cac att ttc cat acc age tgc ctg cgc tec tgg ttc 
Leu Pro Cys Asn His He Phe His Thr Ser Cys Leu Arg Ser Trp Phe 
305 310 315 320 



1019 



cag egg cag cag acc tgc ccc acc tgc cgt atg gat gtc ctt cgt gca 
Gin Arg Gin Gin Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala 
325 330 335 



1067 



teg ctg cca gcg cag tea cca cca ccc ccg gag cet gcg gat cag ggg 
Ser Leu Pro Ala Gin Ser Pro Pro Pro Pro Glu Pro Ala Asp Gin Gly 
340 345 350 



1115 



cca ccc cet gee ccc cac ccc cca cca etc ttg cet cag ccc ccc aac 
Pro Pro Pro Ala Pro His Pro Pro Pro Leu Leu Pro Gin Pro Pro Asn 
355 360 365 



1163 



ttc ccc cag ggc etc ctg cet cet ttt cet cca ggc atg ttc cca ctg 
Phe Pro Gin Gly Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu 
370 375 380 



1211 



tgg ccc ccc atg ggc ccc ttt cca cet gtc ccg cet ccc ccc age tea 
Trp Pro Pro Met Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser 
385 390 395 400 



1259 
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gga gag get gtg get cct cca tec ace agt gca gee ctt tct egg ccc 1307 
Gly Glu Ala Val Ala Pro Pro Ser Thr Ser Ala Ala Leu Ser Arg Pro 
405 410 415 

agt gga gca get aca ace aca get get ggc ace agt get act get get 1355 
Ser Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Ala 
420 425 430 

tct gee aca gca tct ggc cca ggc tct ggc tct gee cca gag get ggc 1403 
Ser Ala Thr Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala Gly 
435 440 445 

cct gee cct ggt ttc ccc ttc cct cct ccc tgg atg ggt atg ccc ctg 1451 
Pro Ala Pro Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro Leu 
450 455 460 

cct cca ccc ttt gee ttc ccc cca atg cct gtg ccc cct gcg ggc ttt 1499 
Pro Pro Pro Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly Phe 
465 470 475 480 

get ggg ctg ace cca gag gag eta cga get ctg gag ggc cat gag egg 1547 
Ala Gly Leu Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu Arg 
485 490 495 

cag cac ctg gag gee egg ctg cag age ctg cgt aac ate cac aca ctg 1595 
Gin His Leu Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr Leu 
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500 505 510 

ctg gac gcc gcc atg ctg cag ate aac cag tac etc ace gtg ctg gee 1643 
Leu Asp Ala Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu Ala 
515 520 525 

tec ttg ggg ccc ccc egg ect gcc act tea gtc aac tec act gag ggg 1691 
Ser Leu Gly Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu Gly 
530 535 540 

act gcc act aca gtt gtt get get gcc tec tec ace age ate ect age 1739 
Thr Ala Thr Thr Val Val Ala Ala Ala Ser Ser Thr Ser lie Pro Ser 
545 550 555 560 

tea gag gcc acg acc cca acc cca gga gcc tec cca cca gcc ect gaa 1787 
Ser Glu Ala Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro Glu 
565 570 575 

atg gaa agg ect cca get ect gag tea gtg ggc aca gag gag atg ect 1835 
Met Glu Arg Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met Pro 
580 585 590 

gag gat gga gag ccc gat gca gca gag etc cgc egg cgc cgc ctg cag 1883 
Glu Asp Gly Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu Gin 
595 600 605 



WO 02/052007 PCT/JP01/11289 

23/29 

aag ctg gag tct cct gtt gcc cac tga cactgcccca gcccagcccc 1930 
Lys Leu Glu Ser Pro Val Ala His 
610 615 

agoctctgct cttttgagca gccctcgctg gaacatgtcc tgccaccaag tgccagctcc 1990 

ctctctgtct gcaccaggga gtagtacccc cagctctgag aaagaggcgg catcccctag 2050 

gccaagtgga aagaggctgg ggttcccatt tgactccagt cccaggcagc catggggatc 2110 

tcgggtcagt tccagccttc ctctccaact cttcagccct gtgttctgct ggggccatga 2170 

aggcagaagg tttagcctct gagaagccct cttcttcccc cacccctttc caggagaagg 2230 

ggctgcccct ccaagcccta cttgtatgtg cggagtcaca ctgcagtgcc gaacagtatt 2290 

agctcccgtt cccaagtgtg gactccagag gggctggagg caagctatga acttgctcgc 2350 

tggcccaccc ctaagactgg tacccatttc cttttcttac cctgatctcc ccagaagcct 2410 

cttgtggtgg tggctgtgcc ccctatgccc tgtggcattt ctgcgtctta ctggcaacca 2470 

cacaactcag ggaaaggaat gcctgggagt gggggtgcag gcgggcagca ctgagggacc 2530 

ctgccccgcc cctcccccca ggcccctttc ccctgcagct tctcaagtga gactgacctg 2590 
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tctcacccag cagccactgc ccagccgcac tccaggcaag ggccagtgcg cctgctcctg 2650 
accactgcaa tcccagcgcc caaggaaggc cacttctcaa ctggcagaac ttctgaagtt 2710 
tagaattgga attacttcct tactagtgtc ttttggctta aattttgtct tttgaagttg 2770 
aatgcttaat cccgggaaag aggaacagga gtgccagact cctggtcttt ceagtttaga 2830 
aaaggctctg tgccaaggag ggaccacagg agctgggacc tgcctgcccc tgtcctttcc 2890 
ccttggtttt gtgttacaag agttgttgga gacagtttca gatgattatt taatttgtaa 2950 
atattgtaca aattttaata gcttaaattg tatatacagc caaataaaaa cttgcattaa 3010 
caaaaaaaaa aaaaaaaa 3028 

<210> 7 

<211> 616 

<212> PRT 

<213> Homo sapiens 

<400> 7 

Met Phe Arg Thr Ala VaLMet Met Ala Ala Ser Leu Ala Leu Thr Gly 
15 10 15 
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Ala Val Val Ala His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr 
20 25 30 

Val Val Tyr Leu Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr He 
35 40 45 

Gin Ala Phe Val Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val 
50 55 60 

Phe Phe Gly Gin Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg 
65 70 75 80 

Ser Trp Tyr Ala Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg 
85 90 95 

Asp Asp Phe Ser Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe 
100 105 110 

Leu Lys Cys Phe His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu 
115 120 125 

Arg Ser Pro Asn He Ser Trp Leu Phe His Cys Arg He Val Ser Leu 
130 135 140 



Met Phe Leu Leu Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr 
145 150 155 160 
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His Ser lie Leu Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe 
165 170 175 

Glu Tyr Ala He Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr 
180 185 190 

Val Leu His Ser Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys 
195 200 205 

Ala Val Tyr Met Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val 
210 215 220 

Leu Leu Tyr Met Ala Phe Met Thr lie Met He Lys Val His Thr Phe 
225 230 235 240 

Pro Leu Phe Ala lie Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys 
245 250 255 

Lys Ala Val Thr Asp Ala lie Met Ser Arg Arg Ala lie Arg Asn Met 
260 265 270 

Asn Thr Leu Tyr Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp 
275 280 285 

Asn Val Cys He He Gys Arg Glu Glu Met Val Thr Gly Ala Lys Arg 
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290 295 300 

Leu Pro Cys Asn His He Phe His Thr Ser Cys Leu Arg Ser Trp Phe 
305 310 315 320 

Gin Arg Gin Gin Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala 
325 330 335 

Ser Leu Pro Ala Gin Ser Pro Pro Pro Pro Glu Pro Ala Asp Gin Gly 
340 345 350 

Pro Pro Pro Ala Pro His Pro Pro Pro Leu Leu Pro Gin Pro Pro Asn 
355 360 365 

Phe Pro Gin Gly Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu 
370 375 380 

Trp Pro Pro Met Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser 
385 390 395 400 

Gly Glu Ala Val Ala Pro Pro Ser Thr Ser Ala Ala Leu Ser Arg Pro 
405 410 415 



Ser Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Ala 
420 425 430 
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Ser Ala Thr Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala Gly 
435 440 445 

Pro Ala Pro Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro Leu 
450 455 460 

Pro Pro Pro Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly Phe 
465 470 475 480 

Ala Gly Leu Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu Arg 
485 490 495 

Gin His Leu Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr Leu 
. 500 505 510 

Leu Asp Ala Ala Met Leu Gin lie Asn Gin Tyr Leu Thr Val Leu Ala 
515 520 525 

Ser Leu Gly Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu Gly 
530 535 540 

Thr Ala Thr Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro Ser 
545 550 555 560 



Ser Glu Ala Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro Glu 
565 570 575 
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Met Glu Arg Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met Pro 
580 585 590 

Glu Asp Gly Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu Gin 
595 600 605 

Lys Leu Glu Ser Pro Val Ala His 
610 615 
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